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It's  time  to  say  farewell  to  chattering,  sticky  relays 

PC  Infernos 

Ah,  the  sweet  smell  of  flaming  phenolic!  Before  you  throw  out  that  burned  PC 
board,  consider  doing  a  little  micro  surgery. WB4YOD 

Shoestring  Software 

Forty-five  baud  on  a  budget:  This  amazingly  simple  software  will  boot  your 
Commodore  up  on  RTTY  in  under  an  hour.  . . W90DK 
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You,  Too,  Can  Be  An  SOB 
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Tap,  I  up,  Tap,  Clunk 

Yes,  it's  another  VIC-to*Teletype  printer  article!  It's  still  unbelievably 
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KOKO— The  Kids'  Own  Kode  Oscillator 

Get  the  little  ones  started  early  in  ham  radio.  (Hint:  Tell  them  not  to  touch 
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Dif'J'C 


THE  ONLY  1.2GHz  SYSTEM. ..  ANY  WHERE 


•  IC-1271A  Base  Station 

•  IC-12AT  Handheld 

•  IC- 120  Mobile 

•  IC-RP1210  Repeater 

Explore  1.2GHz  with  ICOM    Only 
ICOM  offers  the  most  complete  line  of 
ham  gear  for  l.2GHz...the  IC-I27IA 
full-featured  base  station  transceiver, 
the  new  IC-12AT  handheld,  the  IC-120 
mobile  and  the  1C-RPI210  repeater  So, 
get  away  from  the  crowd  and  be  a 
pioneer  on  1.2GHz. 

The  IC-I271A  1240- 1 300MHz 
base  station  transceiver  features  10 
watts  of  RF  output  power.  32  memo- 
ries, scanning  and  multi-mode  opera- 
tion including  ATV  (amateur  TV). 

A  variety  of  options  are  available 
for  the  IC-I27IA  including  the  IC-EX310 
voice  synthesizer  UTI5S  CTCSS  en- 


coder/decoder, IC-PS25 
internal  AC  power  sup- 
ply, AG  1 200  preampli- 
fier and  the  TV  1 200  TV 

interface 
unit 


TV- 1200 


The  new  IC-12AT  covets  from 
1 260- 1 299.990MHz,  has  ten  memory 
channels,  memory  scan,  program  scan 
and  programmable  offset  It  also  features 
an  LCD  readout.  RITand  VXO,  32  built-in 
tones  and  a  DTMF  pad. 

The  IC-120  1.2GHz  mobile  trans- 
ceiver has  six  memory  channels,  scan- 
ning, an  HM-14  up/down  scanning  mic, 
R1T,  LED  readout  and  three  tuning 
rates.    Accessories  include  the  ML  1 2 
10  watt  amplifier  and  the  PS45  slim- 
line external  power  supply. 


The  IC-RPI2I0  completes  your 
1.2GHz  system.    It  features  a  field 

programmable  (198  channel.  DIP 
switch),  high  stability  PLLr  repeater, 
access  to 

CTCSS,      i 


digit 

DTMF 
decoder 
for  control 
of  special 

functions, 
10  watts, 
select- 
able hang 
time  and 
ID'er, 


IffllCOM 


ICOM  America,  Inc.,  2380-1 16th  Ave  NEf  BeHevue,  WA  98004  /  3150  Premier  Drive.  Suite  126,  lrvJftg*JX  75063 

1777  Phoenix  Parkway,  Surte  201,  Atlanta,  GA  30349 
ICOM  CANADA,  A  Division  of  ICOM  America,  Inc.,  3071  -  #5  Road,  Unit  9,  Richmond,  B.C.  V6X  2T4  Canada 

AH  stated  specif ical ions  ere  approximate  and  subject  to  change  without  notice  or  obligation.  All  ICOM  radios  significantly  exceed  FCC  regulations  limiting  spurious  emissions.   1  -2GHz7B6 


MODEL  8000  DUPLEX 


Desk  top  or  rack  mounted  versions 

Puise  or  fully  regenerated  tone  dialing 

Full  and  half  duplex  operation 

Half  duplex  privacy  mode 

Internally  squelched  audio 

Powerful  toll  call  protection 

Secret  toll  override  code 

#  up  #  down  or  multi-digit  access 

Ringout 

End  to  end  signalling  (DTMF  standard) 

Auto  answer  on  1st,  2nd,  4th  or  8th  incoming  ring 

Mobile  to  mobile  signalling 

Telephone  initiated  control  mode 

Dip  switch  selectable  hybrid  compensation  capacitance. 

Programmable  timout  and  mobile  activity  timers  with  unique  beeps 

•  Disconnect  beep 

•  Separate  repeat  level  control 

•  Lightning  protection 

•  Connectors  for  options 

•  10-16VDC  powered 

28  dip  switches  make  all  features  user  programmable  and 
selectable. 

OPTIONS 

8001  AN  I  code  validator  (up  to  1024  access  codes) 

8002  lOOOcal)  two  tone  signalling 

8003  32  call  CTCSS  signalling 

8004  FCC  registered  coupler 

8005  Centralized  computer  billing  system 


MCWCLl 
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OLiPlEX  INTERCONNECT 


mohlaw 
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DUP1EX  INTERCONNECT 


I 


NOW  ANYONE  CAN  ENJOY  FULL  DUPLEX! 

Merely  connect  a  CSI  Model  8000  to  any  duplex  base  (such  as  the 
Yaesu  FT-2700RH)  and  presto. ,  .you  have  an  instant  full  duplex 
mobile  telephone  system! 

Or,  the  8000  can  be  connected  to  any  repeater  for  shared  use.  A 
landline  caller  can  selectively  call  any  mobile  on  the  system  with 
(end  to  end)  regenerated  DTMF  (standard),  CTCSS  (optional)  or  two 
tone  sequential  (optional).  Mobiles  can  even  selectively  call 
each  other! 

Knowing  the  correct  code,  a  caller  can  take  control  of  the  8000  from 
any  touch  phone  and  voice  communicate  with  mobiles  that  are  not 
equipped  with  touch  dialers. 

No  other  duplex  patch  offers  so  much  for  so  little* 


FIRST  CLASS  FEATURES  and  PERFORMANCE 


.  COACH  FARE! 


MAKE  YOUR  MOBILE  TELEPHONE  SYSTEM  FLY  WITH  A  PATCH  FROM  CSI 


PRIVATE  PATCH  III 


A  high  performance  VOX  based  patch  for  simplex  systems  and  for 
operation  through  remotely  located  repeaters. 

Thousands  of  Private  Patch  Ill's  are  in  both  amateur  and  com- 
mercial use  worldwide.  Private  Patch  III  enjoys  a  reputation  that  is 
second  to  none. 

CW  ID  and  other  powerful  features  make  Private  Patch  I J  i  the  best 
deal  going  in  Vox  Simplex  phone  patches! 


MODEL  CS-9500 


For  exemplary  simplex  performance,  the  GS-950Q  control  station  inter- 
connect incorporates  a  full  Vz  second  of  landline  to  mobile  electronic 
voice  delay.  Voice  delay  assures  compatibility  with  the  slowest 
CTCSS  or  trunked  repeater  systems. 

Attractively  styled  to  complement  any  decor. 


*  Three  simple  connections  to  base  radfo 

*  Simplex  operation  JVOX,  of  course) 

•  Digital  "fast  VOX" 

•  Toll  restrict 

*  Secret  toll  disable  code 

•  Selectable  tone  or  pulse  dialing 


STANDARD  FEATURES  (Both  models) 

•  Automatic  busy  signal  disconnect 

•  Control  interrupt  timer 

(maintains  positive  control  in  simplex  mode) 

•  Three  digit  access  code  (eg+  *  73) 

•  Ringout  (reverse  patch) 

•  Ringout  inhibit  if  channel  is  In  use 


•  Lightning  protectors 

•  Spare  relay  position 

•  110VAC  supply 

•  And  much  more 

OPTIONS:  12  VDC  or  230  VAC  power 
FCC  registered  coupler 


Connect  Systems  Inc. 

23731  Madison  St. 

Torrance  CA  90505 

Phone:  (213)  373-6803 


AMATEUR  EiECTRONlC  SUPPLY 

HENRY  RAM 

HtO  DISTRIBUTING  CORP 

Mit*f  utLM  Wl,  IMcWitf*  OH, 

Lot  Angola*  CA 

Msaiiv  PL 

Ofllrtdo  PL  Qaarawalot  F  L 

INTERNATIONAL  FLACHO 

PACE  ENGINEERING 

U1V19HMV 

SYSTEMS 

TtoortnAZ 

BARHY  ELECrflOMCS  CORP 

Miami,  Fi 

THE  HAM  STATION 

MM  Ycrt^NV 

JUVfS  El-tCTHOntCS 

EnrawtlM  IN 

EGE,lNC. 

CumC'tyCA 

WESTCOM 

WotxRwidga.  V* 

MADISON  ELECTRONICS 

San  Marco*  CA 

EmCKSON  COMMUNICATIONS 

SUPPLY 

CANADA 

Grncago  n. 

Houston,  Tk 

CARTEL  ELECTRONIC 

HAW  RADIO  OUTLET 

UAH  RAOK>  CENTER  CO**. 

OtSTTHIftUTQPS 

Afljnpim  CA,  BwlifiQime  CA 
O^Mind  CA,  Phoenii  AZ. 

Mian*  FL 

Stunry  E  C 

MtftES  ELECTRONICS 

Say*1  AvE  RADIO  SYSTEMS.  LTflL 

5*rt  Dlepo  CA.,  Van  Nufl  CA 

FL  LAudertftliF.  Miami  PL 

flvmaftr   BC 

OMNI  ELECTRONICS 

COM- WEST  RADIO  SVSTfMS  HD 

UffetiQ.TX 

Vancouver.  BC 
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You  can  DX  and  receive  weather 
charts  from  around  the  world. 

Tune  in  on  free,  worldwide  government  weather  services. 
Some  transmitting  sites  even  send  weather  satellite  cloud 
cover  pictures! 


^ 


You've  heard  those  curious  facsimile 
sounds  while  tuning  through  the 
bands— now  capture  these  signals 
on  paper! 

Assemble  ALDEN's  new  radiofacsimile  Weather  Chart 
Recorder  KitT  hook  it  up  to  a  stable  HF  general-coverage 
receiver,  and  you're  on  your  way  to  enjoying  a  new  hobby 
activity  with  many  practical  applications.  Amateurs,  pilots, 
and  educators  can  now  receive  the  same  graphic  printouts 
of  high-quality,  detailed  weather  charts  and  oceanographic 
data  used  by  commercial  and  government  personnel. 

Easy  to  assemble  —  Backed  by  the 
ALDEN  name. 

For  over  40  years,  ALDEN  has  led  the  way  in  the  design 
and  manufacture  of  the  finest  weather  facsimile  recording 
systems  delivered  to  customers  worldwide.  This  recorder 
kit  includes  pre-assembled  and  tested  circuit  boards  and 
mechanical  assemblies.  Ail  fit  together  in  a  durable,  attrac- 
tive case  that  adds  the  finishing  professional  touch. 

Buy  in  kit  form  and  save  $1,000! 

You  do  the  final  assembly.  You  save  $1,000,  Complete, 
easy-to-follow  illustrated  instructions  for  assembly, 
checkout,  and  operation.  And  ALDEN  backs  these  kits 
with  a  one-year  limited  warranty  on  all  parts. 


* 


' 


^* 


Easy  to  order. 

Only  $995  for  the  complete 
ALDEN  Weather  Chart  Recorder  Kit. 
To  order,  fill  out  and  mail  the  coupon  below.  For 
cash  orders  enclose  a  check  or  money  order  for  $995. 
Add  $5  for  shipping  and  handling  in  the  U.S.  and  Canada, 
plus  applicable  sales  tax  for  CA,  CO,  CT,  IA,  MA,  NY,  Wl, 
(Export  price  is  $1250  RO.B.  Westborough,  MA,  Specify 
50  or  60  Hz.)  To  use  your  MasterCard  or  Visa  by  phone, 
call  (617)366-8851, 


ALDEN 


Washington  Street,  Westborough,  MA  01531 
p— — ---—--—— — — . 

NAME: 


CAU.SIGN: 
ADDRESS:. 
CITY: 


STATE; 


ZIP: 


I    I've  enclosed  a  check  or  money  order  (or  $995.00  and 
$5.00  for  shipping  and  handling,  plus  applicable  sales  tax. 


□  Charge  to:  _"  MasterCard 

ACCOUNT  #  (ALL  DIGITS) 


C  Visa       5* 


EXPIRATION  DATE 


SIGNATURE  REQUIRED 
IF  USING  CREDIT  CARD 
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New  MFJ-1274  lets  you  work  VHF  and  HP  packet 
with  built-in  tuning  indicator  for  $169.95  .  .  . 

.  .  .  you  get  MFJ's  latest  clone  of  TAPR's  TNC-2,  TAPR's  VHF/HF  modem  and 
built-in  tuning  indicator  that  features  20  LEDs  for  easy  precise  tuning 


MFJ-1274 

$16995 

MFJ-1270 

$13995 


/I0 


Now  you  can  join  the  exciting  world  of 
packet  radio  on  both  VHF  and  HF  bands  with  a 
precision  tuning  indicator  .  .  .  for  an  incredible 
$169,951 

You  get  MFJ's  top  quality  clone  of  the  highly 
acclaimed  Industry  standard"  TAPR  TNC-2.  We've 
made  TAPR's  modem  selectable  for  both  VHF  and 
HF  operation,  added  their  precision  20  segment  LED 
tuning  indicator,  a  TTL  serial  port,  an  easily 
replaceable  lithium  battery  for  memory  back-up  and 
put  it  all  in  a  new  cabinet. 

If  you  don't  need  the  tuning  indicator  or  the 
convenience  of  a  switchable  VHF/HF  modem,  choose 
the  affordable  MFJ-1270  for  S  139.95. 

All  you  need  to  operate  packet  radio  is  a 
MFJ-1274  or  MFJ-1270,  your  rig.  and  any  home 
computer  with  a  RS-232  serial  port  and  terminal 
program  - 

If  you  have  a  Commodore  64,  128,  or  VIC  20  you 
can  use  MFJ's  optional  Starter  Pack  to  get  on  the  air 
immediately  The  Starter  Pack  includes  interfacing 
cable,  terminal  software  on  disk  or  tape  and 
complete  instructions  .  .  -everything  you  need  to  get 
on  packet  radio.  Order  MFJ-1282  (disk)  or  MFJ-1283 
(tape).  SI 9.95. 

Unlike  machine  specific  TNCs  you  never  have  to 
worry  about  your  MFJ-1274  or  MFJ-1270  becoming 
obsolete  because  you  change  computers  or  because 
packet  radio  standards  change.  You  can  use  any 
computer  with  an  RS-232  serial  port  with  an 
apropriatc  terminal  program.  If  packet  radio 
standards  change,  software  updates  will  be  made 
available  as  TAPR  releases  them. 

Also  speeds  in  excess  of  56K  bauds  are  possible 

with  a  suitable  external  modem!  Try  that  with  a 


Order  any  product  from  MFJ  and  try  it  - 
no   obligation.  If  not  satisfied  return  within 
30  days  for  prompt  refund  [less  shipping). 
■  One  year  unconditional  guarantee  *  Add 

$5. 00  each  shipping/handling  ■  Call  nr  write  I 
free  catalog,  over  10O  products. 


machine  specific  TNC  or  one  without  hardware 
HDLC  as  higher  speeds  come  into  widespread  use. 

You  can  also  use  the  MFJ*  1274  or  MFJ-1270  as 
an  excellent  but  inexpensive  digipeater  to  link  other 
packet  stations. 

Both   feature  AX.25  Level  2  Version  2  software, 
hardware  HDLC  for  full  duplex,  true  Data  Carrier 
Detect  for  HF,  multiple  connects,  256K  EPROM,  16K 

RAM  (expandable  to  32K  with  optional  EPROM). 
simple  operation,  socketed  ICs  plus  much  more. 

You  get  an  easy-to-read  manual ,  a  cable  to 
connect  your  transceiver  (you  have  to  add  a 

connector  for  your  particular  radio),  a  connector  for 

the  TTL  serial  port  and  a  power  supply  for  1 10  VAC 

operation  [you  can  use  12  VDC  for  portable,  remote 

or  mobile  operation). 

Help  make  history!  Join  the  packet  radio 
revolution  now  and  help  spread  this  exciting  network 
throughout  the  world.  Order  the  top  quality  and 
affordable  MFJ-1274  or  MFJ-1270  today. 


Now  you  can  tune  in 
HF,  OSCAR  and  other  non- 
FM  packet  stations  fast! 
This  MFJ  clone  of  the  TAPR 
mfj  1273,  $49.95     tuning  indicator  makes 
tuning  natural  and  easy  -  -  it  shows  you  which 
direction  to  tune.  All  you  have  to  do  is  to  center  a 
single  LED  and  you're  precisely  tuned  in  to  within 
10  Hz.  20  LEDs  give  high  resolution  and  wide 
frequency  coverage. 

The  MFJ- 1273  tuning  indicator  plugs  into  the 
MFJ- 1270  and  all  TNC- Is,  TNC-2s  and  clones  thai 
have  the  TAPR  tuning  indicator  connector. 

^24 


MFJ  ENTERPRISES,  TNC. 
Box  494.  Miss.  Stale.  MS  39762 


To  Order  or  for  Your  Nearest  Dealer 

800-647-1800 

Call  601-323-5869  in  Miss,  and 
outside  continental  USA, 
Telex  53-459Q  MFJ  STKV 


V7X4' 


"When  You  Buy,  Say  73 
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EVER  SAY  DIE 


Number  20  on  your  Feedback  card 


■ 

A  VERY  BAD  IDEA? 

Just  as  the  news  of  gold 
brought  hundreds  of  thousands  of 
Americans  to  California  a  hundred 
years  ago,  we're  seeing  a  feeding 
frenzy  of  greed  gathering  behind 
the  idea  of  selling  off  lesser  need- 
ed ham  frequencies  and  splitting 
the  money  among  the  few  of  us 
amateurs  who  are  still  left. 

To  get  a  handle  on  the  actual 
value  of  our  ham  bands,  you 
should  Know  that  the  Metromedia 
cellular  license  is  up  for  sale  for 
$1.2  billion.  The  value  of  a  radio 
channel  has  to  do  with  how  much 
income  can  be  derived  from  it.  My 
calculator  doesn't  have  enough 
digits  to  work  out  the  value  of  a  TV 
channel— which  can  be  sold  in  50 
to  100  markets,  each  one  worth 
billions. 

Let's  see,  if  we  sold  off  one  of 
our  ham  bands,  say  the  420-450- 
MHz  band,  and  we  only  got  $10 
million  per  channel  instead  of  $1 

ion— figuring  20  kHz  per  chan- 


nel and  thus  50  channels  per 
MHz— we'd  have  about  1,500 
channels  to  sell,  times  at  least 
50  markets,  a  total  of  75,000 
channels.  Heck,  if  we  marked 
'em  down  to  $10  million  per  chan- 
nel for  a  quick  sale,  we'd  have 
$750,000,000,000  to  split  up. 

The  FCC  says  there  are  about 
420,000  of  us.  However,  the  latest 
73  subscription  mailing  brought 
back  a  12.5%  return  marked  "de- 
ceased.M  Thai  brings  the  number 
of  live  amateurs  down  to  around 
360,000.  Further,  I  see  no  reason 
why  we  should  even  think  of  split* 
ting  the  pot  with  hams  who  are  so 
little  interested  in  the  hobby  that 
they  aren't  active— which  brings 
us  down  to  more  like  175,000. 
This  would  net  about  $4.3  million 
each.  Now  the  question  is,  would 
you  swap  our  wonderful  450-MHz 
band  for  a  lousy  one-time  S4.3  mil- 
lion for  yourself?  Not  darned  like- 
ly, right?  HeckT  after  taxes  you'd 
only  have  about  $2,7  million  at  the 
new  36%  tax  rate.  If  you're  able  to 


invest  this  for  a  return  of  8%  per 
year,  you'd  have  $216,000  which 
after  taxes  would  be  more  like 
$134,000— which  isn't  as  much 
as  it  sounds.  Piddling, 

With  decent  houses  going  in  the 
millions,  even  rather  ordinary 
yachts  over  a  million,  and  many 
cars  in  the  $125,000  range,  you'd 
have  to  watch  your  expenses 
carefully  just  to  get  by.  You  might 
even  want  to  settle  for  a  Taiwan* 
made  Rolex  instead  of  a  Swiss. 

But,  I  argue,  this  is  ridiculous— 
here  weVe  talking  of  selling  a 
priceless  heritage.  Well  sure,  they 
say,  but  since  we  aren't  bothering 
to  keep  the  hobby  alive  by  attract- 
ing youngsters,  we're  going  to 
lose  it  anyway  when  the  tast  few 
amateurs  die  off  in  a  few  years .  So 
why  not  get  what  we  can  for  it  now 
and  take  up  some  other  hobby?  If 
we  sold  off  even  one  ham  band, 
every  ham  coufd  retire  today  and 
live  off  the  income  from  invest- 
ments. Live  frugally  perhaps,  but 
live,  imagine  what  we  could  make 
by  selling  all  of  'em! 

One  bunch  of  contentious  old* 
timers  has  been  arguing  that  the 
proceeds  of  selling  our  ham 
bands  shouldn't  really  be  split 
evenly,  but  should  be  apportioned 
on  the  basis  of  seniority.  For  in- 
stance, IVe  been  at  it  for  48  years, 
so  I  would  get  48 shares  of  the  pot. 
A  new  Novice  might  get  one 
share.  I  don't  know  just  why,  but 
this  proposition  has  a  subtly  at- 
tractive aspect. 

If  we're  going  to  divvy  things  up 
on  that  sort  of  basis,  perhaps  we 
should  provide  extra  credits  for 
hams  who  were  active  during  the 
years  when  amateur  radio  was 
benefitting  the  world — back  be- 
fore the  Incentive  Licensing  pro- 
posal brought  the  hobby  to  a  com- 
plete halt  in  1964.  Perhaps  double 
points  for  years  before  1964 
would  even  things  a  bit.  This 
wouJd  give  me  76  shares  instead 

Continued  on  page  10 
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pacesetter  in  Amateur  radio 


Matching  Pair 


TS-711A/811A 


TheTS-711A  2  meter  and  theTS-811A 
70  centimeter  all  mode  transceivers 
are  the  perfect  rigs  for  your  VHF  and 
UHF  operations.  Both  rigs  feature 
Kenwood's  new  Digital  Code  Squelch 
(DCS)  signaling  system,  Together, 
they  form  the  perfect  "matching  pair" 
for  satellite  operation, 

•  Highly  stable  dual  digital  VFOs. 

The  10  Hz  step,  dual  digital  VFGs  offer 
excellent  stability  tjirougb  the  use  of  a 
TCXO  (Temperature  Compensated 
Crystal  Oscillator). 

•  Large  fluorescent  multi-function 
display. 

Shows  frequency,  RfT  shift,  VFO  A/B, 
SPLIT,  ALERT,  repeater  offset,  digital 
code,  and  memory  channel, 

•  40  multi-function  memories. 

Stores  frequency,  mode,  repeater  off- 
set, and  CTCSS  tone.  Memories  are 
backed  up  with  a  built-in  Itthium  battery. 


VHF/UHF  all-mode  base  stations 


•  Versatile  scanning  functions. 

Programmable  band  and  memory  scan 
(with  channel  lock-out)-  'Center- stop" 
tuning  on  FM.  An  'alert"  function  lets 
you  listen  for  activity  on  your  priority 
channel  while  listening  on  another 
frequency,  A  Kenwood  exclusive! 

•  RF  power  output  control 

Continuously  adjustable  from  2  to 
25  watts. 


•  Automatic  mode  selection. 

You  may  select  the  mode  manually 
using  the  front  panel  mode  keys. 
Manual  mode  selection  is  verified  in 
International  Morse  Code. 

•  All-mode  squelch. 

•  High  performance  noise  blanker. 

•  Speech  processor. 

For  maximum  efficiency  on  SSB 
and  FM, 

•  IF  shift, 

•  "Quick-Step"  tuning. 

Vary  the  tuning  characteristics  from 
"conventional  VFO  feel"  to  a  stepping 
action. 

•  Built-in  AC  power  supply 
Operation  on  12  volts  DC  is  also 
possible. 

•  Semi  break-in  C W.  with  side  tone, 

•  VS-1  voice  synthesizer  (optional) 

MoreTS-711A/811A  information  is 
available  from  authorized  Kenwood 
dealers. 


Optional  accessories. 

IF-10A  computer  interface 
IF-232C  level  translator 
CD-10  call  sign  display 
SP-430  external  speaker 
VS-1  voice  synthesizer 
TU-5  CTCSS  tone  unit 
MB-430  mobile  mount 


MC-48B  16-key  DTMR  MC-43S  UP/ 
DOWN  mobile  hand  microphones 
SW-200A/B  SWR/power  meters: 
SW-200A   1,8-150  MHz 
SW-200B  140-450  MHz 

SWT-1  2-m  antenna  tuner 
SWT-2  70-cm  antenna  tuner 
PG-2U  DC  power  cable 


MC-60A,  MC-80,  MC-85 
deluxe  desk  top  microphones 

Complete  service  manuals  are  available  for  att  Trto-Kenwood  transceivers  am*  mosl  accessories 
Specificamns  and  pftces  ate  subject  to  change  without  nottce  or  obligation 
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.^pacesetter  in  Amateur  radio 


Ultimat 

TH-205AT 

Affordable  5-watt  hand-held 
transceiver.  Ulti  mate  Affordabitity! 

It's  here  now!  The  affordable, 
"Kenwood  Quality"  hand-held  trans- 
ceiver Standard  features  include 
a  large,  easy-to-read  LCD  display, 
wide-range  power  requirements 
{operates  on  7.2  VDC-16  VDC), 
3-channel  memory,  built-in 
battery  saver  circuit,  and,  when 
operated  on  12  VDC,  a  robust 
five  watts  of  power!  The  die- 
cast  metal  rear  panel/heat  sink 
assures  cool,  reliable  operation. 
Receiver  frequency  coverage 
from  141—163  MHz  is  also 
standard -you  can  even  listen 
to  the  "weather  channels"  at 
162.40  or  162.55  MHz! 

•  Monitor  switch— to  check  fre- 
quency when  PL  encode/ 
decode  switch  is  on, 

•  Extended  frequency  coverage 
for  certain  MARS  and  CAP 
operations. 

•  3  memory  channels  store  fre- 
quency and  offset.  And  so  easy 
to  Lfse!  Simply  press  the 
memory  channel  number  to 
recall  your  favorite  channels! 

•  Night  light,  offset/reverse.  -^ 

•  16- key  DTMF  pad  for  repeater 
autopatch  is  standard. 


ffordable  HT! 


12  VDC  input  terminal-allows 
direct  mobile  or  external 
power  supply  operation. 
When  12  VDC  is  applied, 
power  output  increases  to 
5  watts! 


KENWOOD 
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LAMP 


OFFSET b  scan 


JVHB 


F.LOCK 


TH-2°5AT 


NEW!  TwrsMok  Positrve-Connecr 
battery  case.  A  wide  range  of  quick- 
change  commercial  duty  battery 
packs  are  available. 


Complete  servtcQ  manuals  are  available  for  ait  Trie -Kenwood  tfariECQwers  a*Kf  mosi  accessories 
Specifications  ana  prices  are  suhi&ct  to  change  without  nonce  or  Bbttgatiart 


Heavy-duty  final  amplifier  and  heat 
sink.  The  die- cast  rear  panel  assures 
reliable  operation,  With  the  optional 
12-volt  PB-1  battery  pack,  She  TH-205AT 
provides  5  W  output.  The  standard 
8.4  volt  PB-2  provides  25  W  output. 
(300  mW  low  power). 

Large,  easy-to-read  LCD  display. 
Frequency,  offset,  memory  channel, 
TX,  RX,  and  battery  indicator. 

Frequency  UP/DOWN  keys.  Used  to 
select  frequency  or  scanning  direction- 
Scan  function  key. 

Automatic  battery  saver  circuit  extends 
battery  life,  No  buttons  to  push! 

Supplied  accessories  include:  Rubber 
flex  antenna^  belt  hook,  8.4  V.  500  mAH 
NiCd  battery  pack,  wall  charger. 


Optional  Accessories; 

1)  PS-1  12  V  800  mAH  NCd  batt  pack  (5  W  out- 
put j  2)  PB-2  fl.4  V  500  mAH  NiCd  batt.  pack  (2,5  W 
0  ilput).  3)  PB  3  7.2  V  800  mAH  NiCd  ball  pack 
(t  5  W output)  4)  PB-1  12  V  T600  mAH  NiOi  batt 

5)  BT-5  AA  manganese/aikaline 
fe  ■  ■■£  6)  BC-7  Rapid  charge*  foi  PB-t  2,  3. 

or  4  7)  BC*8  Com  pad  battery  charger 
8)  SMC-3G  S:      I  er  microphone.  9J  5C-12.  SC-13 
Soft  cases;  10 J  Rd  3  ra-5  Telescoping  antennas 
tl)  RA-BB  StuboyDuk  antenna  •  TSU-3  C7CSS 
encode/decode  unit  *  VB-2530  2  m,  25  W  RF 
power  booster  •  LH-4,  LH-5  Learner  cases  *  MB 
Mobile  bracket  •  BH-5  Swivel  mount  •  PG-2V  DC 
cable  »  PG-3C  Filtered  cigar  lighter  cord 

KENWOOD 
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Jammin ' 


ACCORDING  TO  A  STORY  in  Sweden 
Catting  DXers,  the  Soviet  Union  has  stopped 
jamming  Russian-language  broadcasts  from 
China's  Radio  Beijing,  Sino-Soviet  relations 
have  been  warming  up  lately,  and  this  seems 
an  attempt  to  prove  to  the  Chinese  that  the 
USSR  is  playing  according  to  the  rutes*  The 
Russians  have  also  recently  stopped  jamming 
transmissions  coming  from  Albania  and  South 
Korea.  Although  not  considered  a  jamming 
transmitter,  the  Soviet  over-the-horizon  radar 
(affectionately  known  as  the  Woodpecker) 
continues  to  operate  up  and  down  the  HF 
bands,  It  looks  as  though  the  U.S.  will  have  as 
many  as  three  OTHR  systems  running  in  the 
near  future;  government  experts  claim  that 
interference  to  radio  services  in  the  3-30-MHz 
range  will  be  "minimal.*1 

Video  Nouveau 

THE  AMERICAN  RADIO  RELAY  LEAGUES 

latest  promotional  video  has  begun  produc- 
tion. The  thirty-minute  show,  tentatively  titled 
"The  New  World  of  Amateur  Radio,"  depicts 
the  fun  and  excitement  to  be  found  In  ham 
radio,  and  targets  both  children  and  retirees. 
The  production  team  includes  Forrest 
"Frosty"  Oden  N6ENV  and  Bill  Pasternak 
W A6ITF  Roy  Neat  K6DUE  will  be  featured  in 
the  video.  The  producers  are  looking  for  inter- 
esting stories  to  include  in  "The  New  World"; 
if  you  have  suggestions  or  material,  or  would 
like  to  volunteer  a  little  time  to  the  project, 
contact  Bill  Pasternak  WA6ITF.  28197  Robin 
Avenue,  SaugusCA  91350. 


Lookithat! 


SPEAKING  OF  THE  LEAGUE,  take  a  took  at 
page  8  of  this  issue — you'll  find  an  ad  from  the 
ARRLt  Believe  it  or  not,  Wayne  and  the  folks  in 
Newington  have  decided  that  it's  time  to  join 
forces  for  the  sake  of  ham  radio.  We  need  to 
speak  to  the  government  with  one  strong 
voice  to  get  the  rules  we  want  and  to  help  save 
our  hobby  from  sliding  down  the  tubes.  Yes. 
there's  an  ad  for  73  in  QST,  too,  Don't  worry 
that  Wayne  has  gone  soft — if  the  ARRL 
screws  up,  you  can  bet  that  W2NSO  will  be 
right  on  top  of  it 


Decline 


DESPITE  THE  SUCCESS  of  the  volunteer 
testing  program,  the  number  of  hams  is  still 
decreasing.  The  VECs  certainly  are  pack- 
ing them  in,  and  testing  sessions  are  be- 
ing held  as  often  as  once  every  two  weeks 
in  some  areas.  But  for  several  months  in  a 
row  now,  the  number  of  hams  deleted  from 
the  FCC  computer  has  exceeded  the  num- 


ber added.  Granted,  the  totals  are  low— last 
month  we  saw  a  decline  of  only  70  licens- 
ees, but  it's  not  the  boom  everyone  had  hoped 
for  with  the  advent  of  the  VE  system.  One  of 
the  biggest  problems  we  have  is  that  there 
Is  no  way  to  count  the  number  of  operators 
in  the  country.  It's  only  been  a  few  years 
since  the  ten-year  license  was  adopted,  and 
a  lot  of  our  folks  are  just  dying  off.  Most 
of  the  time  the  FCC  is  not  notified  of  a  li- 
censee's death*  so  we  end  up  with  a  lot  of 
non-breathing  people  in  the  computer  Last 
month  I  mentioned  that  a  mailing  we  sent  out 
came  back  with  12%  marked  "deceased.1' 
Twelve  percent!  That  rate  is  only  going  to 
climb  as  we  head  further  into  the  ten-year 
license  term.  Unless  Novice  Enhancement 
works  or  we  get  a  no-code  license  estab- 
lished, you  can  expect  a  sudden  sharp  decline 
in  the  amateur  population  when  all  of  those 
ten-year  licenses  expire  and  there's  no  one 
alive  to  renew  them. 


PIARA 


THE  INTERNATIONAL  COMMUNITY  in  and 

around  Paris.  France,  has  established  the 
Paris  International  Amateur  Radio  Associa- 
tion to  promote  activity  among  licensed  for- 
eign operators  in  France.  If  you  happen  to  be 
in  Paris  on  the  fourth  Friday  of  the  month,  be 
sure  to  drop  in  on  the  regular  club  meeting  (at 
7  p.m.);  the  rest  of  us  can  get  a  copy  of 
PIARA's  newsletter  by  sending  an  SASE  to 
Chuck  Martin  F/AB4Y,  CPU  A^316,  APO  NY 
09777.  Chuck  reports  that  French  reciprocal 
licenses  are  now  being  granted  while-you-wait 
in  Paris, 


RFC 


A  NEW  COMPANY  has  been  formed  by  V/UH- 
Fers  Ken  Holladay  K6HCP  and  Everett 
Gracey  WA6C8A.  Ken  and  Everett  were  the 


This  is  Colleen  Brady  K&2BRL  of  East  Aurora 
NY  and  her  friend  Lasagna.  Colleen  is  10 
years  old.  We  don  *t  know  how  old  the  dog  is. 


original  co-founders  of  Mirage  Communica- 
tions, Their  new  company,  RF  Concepts,  will 
offer  products  for  the  V/UHF  enthusiast  such 
as  an  all-mode,  t70-Watt  VHF  amplifier  with  a 
built-in  GaAsFET  preamp  and  a  30-Watt  HT 
amplifier  also  with  a  built-in  preamp.  You  can 
get  in  touch  with  RFC  by  writing  or  calling  RF 
Concepts,  2000  Humboldt  Street,  Reno  NV 
89509;  (702)-e27-01 33, 


Coop  Clip 


WE  INADVERTENTLY  snubbed  Jim  Cooper, 
Jr  KD0OZ  when  we  published  the  results  of 
73's  1S0*Meter  SSB  Championship.  Jim  had 
over  500  OSOs  and  in  excess  of  100T000 
points  to  capture  the  top  spot  in  Minnesota 
and  tenth  place  in  the  country.  Good  work, 
Jim! 


G/ACK 


REPORTING  IN  GATEWAY,  the  ARRL's 
packet  newsletter,  Jeff  Ward  G0/K8KA  tells  of 
a  breakthrough  for  packet  radio  in  Great 
Britain.  The  Radio  Society  of  Great  Britain  was 
informed  by  the  Department  of  Trade  and  In- 
dustry Jate  in  November  that  limited  operation 
of  packet  stations  would  be  allowed.  Specially 
licensed  packet  repeater  stations,  running  on 
144.650  MHzT  are  able  to  store  and  forward 
messages,  but  are  prohibited  from  acting  as 
full-featured  bulletin  boards  (English  hams 
can*t  download  fifes  from  the  PBBSs).  Right 
now,  packet  stations  are  restricted  to  two  me- 
ters; late  next  year  UHF  allocations  will  be 
opened  to  packet  operation.  Jeff  says  that  the 
network  is  using  W0RLJ  autoforwarding  soft- 
ware. Current  PBBS-authorized  stations  are 
GB3AP,  GB3BPt  GB3DBr  GB3DP,  GB3EP, 
GB3HP,  GB3HQ  (RSGB  HO),  GB3JP, 
GB3NP,  and  GB3UP  (University  of  Surrey/ 
UoSAT).  If  you  want  to  keep  up-to-date  with 
packet  in  Great  Britain,  you  can  subscribe  to 
Connect  International,  a  new  publication  dis- 
tributed by  the  RSGB,  The  price  for  airmail 
delivery  is  9.24  Pounds  Sterling;  subscrip- 
tions run  from  July  1 .  Address  your  request  to 
the  Radio  Society  of  Great  Britain,  Lambda 
House,  Cranborn  Road,  Potters  Bar,  Herts, 
EN6  3JW,  United  Kingdom  (love  those  En- 
glish addresses!). 


No  Retest 


THE  FCC  has  decided  that  automatic  retest- 
ing  Is  not  appropriate  in  most  cases  of  trouble 
during  a  volunteer-administered  ham  exam. 
The  commission  reasoned  that  the  team  of 
volunteer  examiners  is  close  enough  to  the 
situation  to  decide  whether  an  application 
should  be  processed  or  not.  If  someone  is 
caught  cheating,  the  exam  papers  will  be 
flagged  by  the  VE  and  no  license  will  be  is- 
sued. The  applicant  would  be  free  to  try  again 
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at  another  testing  session.  The  FCC  did  point 
out  that  they  stilf  have  the  authority  to  require 
a  retest  of  any  ham  at  any  time. 


Ham  Scam 


A  VERY  OFFICIAL-LOOKING  LETTER  from 
what  appeared  lo  be  a  government  agency 
connected  with  the  FCC  was  shown  to  us 
at  the  Ham  West  convention  in  Nevada.  The 
gist  of  the  tetter  was  that  the  FCC  would  not 
renew  a  ham  ticket  unless  you  sent  $50  to  the 
license  renewal  service.  The  firm  ts  based  in 
Gettysburg,  and  the  language  used  was  very 
persuasive.  Be  aware  that  it  does  NOT  cost 
anything  to  renew  a  ham  ticket.  Just  get  a 
Form  610  from  your  local  ham  club  of  Volun- 
teer Exam  Coordinator  and  mail  it  in.  The  li- 
cense renewal  services  are  in  fact  legal  and 
usually  service  the  broadcast  and  land  mobile 
industry  where  paperwork  is  much  more  com- 
plicated. Someone  apparently  heard  that 
hams  were  gullible. 


Insta-Ham 


KONRAD  EKSTROM  W61GXM  has  asked 
the  FCC  to  speed  up  the  process  of  getting  a 
ham  license.  Konrad  suggests  that  the  com- 
mission issue  blocks  of  callsigns  to  the  Volun- 
teer Exam  Coordinators,  who  would  in  turn 
issue  calls  at  random  to  successful  appli- 
cants. The  FCC  would  stitl  handle  the  printing 


and  mailing  of  the  official  station  and  operator 
license.  We'll  let  you  know  if  Gettysburg  as- 
signs a  number  to  Konrad's  petition. 

Vintage  Heath 

HEATH  COMPANY  President  Bill  Johnson  re- 
cently presented  two  vintage  Heathkit  com- 
puters to  the  Smithsonian  Institute  in  Wash- 
ington DC.  The  HS  microcomputer  and  H*9 
terminal  will  be  part  of  a  permanent  exhibit 
called  "The  Information  Revolution."  The  pre- 
sentation was  held  in  conjunction  with  the 
Capitol  Heath  User's  Group  conference 
where  nearly  a  thousand  Heath  computer 
owners  gathered  to  exchange  data  about  their 
machines. 


Cap  Tip 


AN  ERROR  in  Terry  Staudl's  *  Defuse  RFI" 
article  in  our  November,  1986,  issue  may  have 
left  you  wondering  why  you  bothered  with  a 
coaxial  ground  Please  change  the  capacitors 
on  the  ends  of  the  coax  to  ,001  uF. 


Classy  Rigs 


IF  YOU  HURRY,  you  can  still  dust  off  your 
vintage  gear  and  have  it  running  in  time  for 
this  year's  Classic  Radio  Exchange,  The  test 
will  be  held  from  2100Z  Sunday,  February  1, 
to  O4O0Z  Monday,  February  2.  A  classic  radio 


is  considered  to  be  any  equipment  at  least  ten 
years  old.  although  you  can  enter  the  contest 
with  any  rig  {you  get  more  points  by  operating 
a  classic  radio).  Exchange  your  name,  RST 
QTR  and  receiver  and  transmitter  model  (if 
if  s  home-brew,  just  send  the  PA  lube  num- 
ber}. The  same  station  may  be  worked  with 
different  equipment  combinations  on  each 
band  and  mode.  To  calculate  your  score,  mul- 
tiply your  total  QSOs  by  the  number  of  differ- 
ent receivers,  transmitters,  and  slates/ 
provinces/countries  on  each  band  and  mode. 
Multiply  that  number  by  your  Classic  Multipli- 
er: the  total  years  old  of  all  of  the  receivers  and 
transmitters  you  used  (you  have  to  make  at 
least  three  QSOs  on  each  piece  of  gear).  If  you 
have  a  classic  transceiver,  multiply  its  age  by 
two.  Certificates  and  memorabilia  are  award- 
ed ("every  now  and  then,"  says  sponsor  Jim 
Hanlon  W8KGI)  for  the  highest  scores,  the 
longest  DX,  the  most  exotic  equipment,  the 
best  excuses,  and  soon.  Send  your  logs,  com- 
ments, and  pictures  to  Jim  Hanlon,  5560  Lin- 
worth  Road,  Columbus  OH  43085,  Be  sure  to 
include  an  SASE. 


Aloha 


THIS  MONTH  $  COLUMN  comes  to  you  with 
the  help  of  The  W5Yf  Report,  Gateway,  Ama- 
teur Satellite  Report,  and  Wesilink.  Don't 
forget  to  send  your  news  items  to  73  Mag- 
azine, WGE  Center,  Peterborough  NH  03458, 
Attn:  QRX. 


BENEFITS  FOR  YOU 

\  QSL  Bureau,  Awards,  Low  Cost  Insurance,  Operating  Aids, 
Government  Liaison  and  More— Much  More! 


MEMBERSHIP  APPLICATION 

Name  

Street  

City  


Call 


Prov./State 


PC/Zip 


$25  m  US  S33  elsewhere  (US,  funds)  Ucensed  amateurs,  or  age  65  or  over,  upon  submitting 
proof  of  age,  may  request  the  special  dues  rate  of  $20  in  the  U.S.  $28  elsewhere,  in  U.S.  funds) 
Persons  age  17  and  younger  may  qualify  for  special  rates,  write  for  application 

For  postal  purposes,  fifty  percent  of  dues  is  allocated  to  QST  trie  oaiance  for  membersb 

Expires 

Expires 


Bank.  No. 


The  American  Radio  Relay  League 
225  Main  St        Newlngton.  CT.  06111 


USA 
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3$  KDK  The  FM-240  for  2-Meters 


FM-2 


Priced  To  SeW 


There  is  NO  OTHER  Transceiver 

On  the  Market  Today  that  can 

Surpass  the  KDK  FM-240  in  size, 

features,  and  Price!  NONE! 


SANTEC 


COMPARE  5ANTIC  WITH  ANT 
OTHER  RADIO  BEFORE  VOU  BUY 


ST-2QT   s*^ 

**■      ™W  ■         Priced  To  S«4t> 

*  Hot  o  24  hour  clock 

*  Hoi  two  7-dlgil  aulodiakH  mtmortot 

*  A  ilmpl*  rod  *nabt»t  you  io  r#«*» 
rh©  ttl  mh*  w»o»w*  charm*!* 

•  HEME  *  WELZ    *  tOttfO  HV#CWB    • 

Sde  ENCOMM  Adi  in  Nortonat  MgOozi-tw  Tor  Dvfqns 


BATTESY  PAK5 
$3200 


12  I»«J    •« 


For  Orders  ONLY  ■  Call  Toll  Free 

1-800-523-0347 


NC  Call  (919)  993-5881 


1  to  10:00  PM  EST 


1  '         Tki  ,V<tJi»  j  Anirt  KDK  A  Sam 

WILLIAMS 


RADIO 
SALES 


600  LAKEDALE  ROAD,  DEFT    H 
COLFAX,  NC.  27235 
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The  Nicest 
Things  Come 
In  Small 
Packa 


The  SS-32HB  is  a  new  hybrid  sub-audible 
encoder  plucked  from  Communications  Special- 
ists* Hothouse.  It  has  grown  through  a  cross  of 
the  time  tested  SS-32,  the  subminiature  3S-32M 
and  space  age  micro  circuitry.  This  program* 
mable  32  tone  encoder  measures  a  scant  .5  x  1.0 
x  .  15  inches;  no  small  wonder  it  allows  the  addi- 
tion of  continuous  tone  control  to  a  bunch  of 
hand  held  transceivers  that  lack  space. 

Why  not  snip  your  problems  in  the  bud,  with 
our  fast,  one  day  delivery  and  attractive  one  year 
warranty. 


$29.95  each 


COMMUNICATIONS 

.10  —SPECIALISTS 

426  W.  Taft  Ave.,  Orange,   CA  92665-42% 
Local  (714)^98-302]    •  FAX  <7I4) 974-3420 

Entire  U.S.A.  1-800-854-0547 


EVER  SAY  DIE 


from  page  4 

of  48.  which  certainly  seems 
much  more  equitable  and  logical 

Should  we  also  recognize  the 
class  of  license  in  some  way?  tTve 
seen  some  suggestions  that  Nov- 
ices and  Techs  have  a  one  multi- 
plier, Generals  a  two,  and  Ad- 
vanced and  Extras  a  five.  Ten 
seems  more  reasonable  (or  Ad- 
vanced, but  five  is  okay.  I  don't 
see  anything  wrong  with  that. 
Let's  see,  thai  would  bring  me  up 
to  380  shares.  Eminently  reason* 
able,  really. 

Should  there  be  a  bit  of  extra 
credit  for  hams  who  have  made 
substantial  contributions  to  the 
hobby — for  instance  in  the  way  of 
articles  published  in  our  major 
ham  magazines?  Several  of  the 
more  perceptive  hams  have  pro- 
posed this — suggesting  an  addi- 
tional credit  of  two  and  a  half 
shares  for  every  page  of  writing 
which  has  been  published,  Sure, 
this  would  give  an  extra  boost  to 
regular  columnists,  but  then  these 
are  the  peopte  who  have  helped 
make  amateur  radio  exciting  over 
the  years,  so  perhaps  it's  time  lor 
them  to  get  their  reward,  I  like  the 
concept,  despite  it's  seeming  to 
favor  me  slightly  with  my  1,437 
pages  of  editorials  and  articles 
published  over  the  last  30  years— 
which  would  only  amount  to  an 
extra  3,620  shares,  bringing  me  to 
4,000  shares. 

Let's  seeT  where  are  we  now? 
With  175,000  active  hams  with  an 
average  age  of  56  years— with 
most  licensed  at  about  16  years 
old,  that  would  give  them  40  years 

I 


of  hamming.  Factoring  in  license 
class  we  have  about  70,000  Nov- 
ices and  Techs,  97,000  Generals, 
and  274,000  Advanced  and  Ex- 
tras- The  additional  shares  at- 
tributable to  being  published 
woutd  add  120,000  more  shares. 
We'd  need  a  computer  to  work  all 
that  out,  but  \  figure  I'd  end  up  with 
around  $295  million  this  way.  Not 
personally  being  greedy,  I  don't 
see  anything  wrong  with  this.  In 
fact,  how's  about  checking  out  an- 
other ham  band  to  sell?  I  know  I 
might  have  a  problem  parting  with 
450  MHz  for  a  personal  gain  of  a 
lousy  $300  million,  but  once  they 
stan  talking  real  money,  welL  , . 
golly,  these  are  things  a  person 
has  to  consider. 

Sure,  we've  got  a  bunch  of  450 
repeaters  around— most  of  'em  in 
Southern  California.  Maybe  it's 
time  to  talk  about  moving  them  up 
to  1200  MHz,  right?  We  should 
also  remember  that  a  major  earth- 
quake is  due  within  the  next  thirty 
years  which  could  slide  Southern 
California  right  into  the  Pacific 
Ocean,  resolving  the  450-MHz  re- 
peater situation. 

If  the  inactive  hams  have  to 
pass  up  their  share  of  the  sale, 
there  are  likely  to  be  some  lively 
discussions  over  which  of  us  have 
been  "active"  and  which  haven't. 
Perhaps  we  should  work  out  the 
ground  rules  early  on.  My  sugges- 
tion for  proof  of  actual  activity 
would  be  to  ask  for  QSL  cards 
showing  postal  dates,  Too  bad  if 
you  haven't  been  QSLing,  which 
is  a  serious  enough  ham  crime  to 
warrant  being  declared  a  non- 
ham  anyway.  This  might  be  a 


X 
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MEXICALI.B.C 

MEXICO 


La  Ciudad  que  Capturo  al  Sot 


QSL  OF  THE  MONTH 

To  enter  your  QSL,  mail  it  in  an  envelope  to  73,  WGE  Center,  70  Rte, 
202  N.,  Peterborough  NH  03458,  Attn:  QSL  of  the  Month,  Winners 
receive  a  one-year  subscription  (or  extension)  to  73.  Entries  not  in 
envelopes  cannot  be  accepted. 
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good  time  to  note  the  73 QSL  card 
ad  in  this  issue.  Better  safe  than 
sorry. 

All  this  is  still  slightly  iffy,  of 
course,  but  Tve  been  around  long 
enough  to  remember  the  great 
scandal  in  our  past  where  a  cer- 
tain group  of  hams  were  reputed 
to  have  swapped  off  7,300-8,000 
kHz,  which  used  to  be  part  of  our 
40m  ham  band,  in  exchange  for 
enough  for  them  afj  to  buy  rather 
nice  homes  and  upgrade  their 
standard  of  living  substantially. 
So  perhaps  there's  a  precedent 
for  us  to  start  cashing  in  on  our 
assets, 

FCC  Chairman  Mark  Fowfer 
has  recently  been  talking  serious- 
ly about  leasing  radio  frequencies 
instead  of  just  plain  giving  them 
away  as  the  FCC  has  so  far.  That 
makes  a  lot  of  sense  because  ra- 
dio frequencies  are  a  natural  re- 
source just  as  much  as  land,  min- 
erals, trees,  water,  and  air.  So  if 
the  FCC  starts  leasing  their  radio 
frequencies,  rt  seems  logical  for 
us  to  sell  off  some  bands  we 
haven't  been  using  much — like 
some  of  our  microwave  bands 
which  are  both  enormously  valu- 
able and  are  totally  unused  by  us. 
Found  money,  even  if  it's  only  a 
few  million  dollars  for  each  of  us. 

What  is  that  rumbling  sound?  I 
think  it  sounds  like  lawyers  rush- 
ing to  buy  Caltbooks  to  find  clients 
and  get  us  to  enter  a  class  action 
suit  to  get  the  bonanza  started. 
Heck,  even  if  we  did  get  $750  tril- 
lion for  450  MHz,  by  the  lime  the 
lawyers  got  through  we'd  be  lucky 
to  get  anything  ourselves  Keep 
this  whole  thing  quiet,  okay?  The 
best  thing  for  you  to  do  is  tear  this 
editorial  out  and  burn  it  so  no 
lawyers  will  find  it  by  accident 

But  doesn't  it  gall  you  just  a  bit 
to  have  the  investment  bankers 
and  arbitragers  happily  scam- 
ming  billions  while  we  poor  hams 
sit  here  almost  penniless  on  top  of 
what  is  obviously  a  gold  mine? 

VIVA  GARLAND! 

Back  last  summer  when  1  gave 
a  talk  at  the  Dallas  hamfest,  I  was 
approached  by  Ken  McNatt 
N5E0I  and  asked  to  address  the 
Garland  Amateur  Radio  Club, 
Hmmm,  with  my  tight  schedule, 
working  in  an  extra  visit  to  the  Dal- 
las area  wasn't  easy.  Well,  I  had  to 
be  in  Las  Vegas  for  Ham/West  in 
early  November,  SO  why  not  stop 
off  a  day  in  Dallas  for  Garland? 

The  Garland  club  managed  to 
round  up  around  250  hams  to  hear 
me — doing  a  good  job  of  packing 
*em  into  the  Performing  Arts  Cen- 
ter. The  visit  came  off  just  fine. 
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with  a  nice  dinner  before  my  talk 
so  I  could  get  acquainted  with  the 
club  movers  and  shakers — and 
the  local  FCC  official. 

Though  the  subject  of  my  talk 
was  serious,  I  tried  to  go  at  it  with 
humor.  Unless  a  lot  of  'em  ltedt  I 
think  the  group  enjoyed  the  talk. 

Getting  on  my  dance  card  isn't 
easy— Vm  pretty  well  planned  out 
a  year  ahead— but  I  can  often  take 
off  an  extra  day  now  and  then 
and  stop  off  on  my  way  some- 
where  to  give  a  talk — as  I  did  in 
Garland,  I'm  planning  on  getting 
to  the  Miami,  Orlando,  Dayton,  At- 
lanta, and  Watertown  SD  ham- 
festsT  the  Chicago,  Las  Vegas. 
Osaka.  Seoul,  Taipei,  and  Hong 
Kong  consumer  electronic  shows. 
Comdex  tn  Atlanta  and  Las  Veg- 
as, my  submarine  reunion  in  Mo- 
bile and  a  mini-reunion  in  New 
London  CT,  skiing  in  Aspen  and 
Italy,  and  (hopefully)  skin  diving/ 
hamming  on  Truk.  Ponape,  Ma- 
juro,  and  Palau.  How  much  can  I 
do  in  one  year? 

Anyway,  if  your  club  is  near  a 
major  airport  and  on  my  way  to  or 
from  somewhere  Tm  going,  let's 
see  if  a  date  can  be  worked  out. 
The  cost?  My  expenses,  Shep 
K20RS  says  if  I  charge  $1 ,000  I'll 
get  a  much  more  attentive  audi- 
ence. Well,  I  don't  particularly 
need  the  Ihou— what  I  do  need  is 
to  get  more  hams  to  find  out  how 
much  fun  73 is  to  read  these  days. 
We  need  to  do  everything  we  can 
to  get  our  hobby  growing  again. 

EXTRA-CLASS  LICENSES  - 
$100 

An  old  ham  friend  or  mine  called 
with  news  that  competition  has 
driven  the  cost  of  getting  an  Extra- 
class  license  down  to  $100  in 
Puerto  Rico.  It  seems  they  were 
going  for  $500  until  fairly  recently 
when  competition  reared  its  ugly 
head,  forcing  the  price  down. 

Apparently  the  FCC  is  well 
aware  of  the  scam  and  seems  un- 
interested. While  there's  been 
some  talk  of  doing  this  by  mail 
order,  at  present  it's  still  neces- 
sary to  get  down  to  Puerto  Rico  to 
get  your  license .  It  was  suggested 
that  73  organize  some  Group  Li- 
cense Tours.  We  could  even  in- 
clude a  visit  to  the  famous  dish  at 
Arecibo.  fit  bet  we  could  put  to- 
gether a  great  package. 

The  really  nice  thing  about  all 
this,  according  to  my  informant,  is 
the!  it  completely  bypasses  air  thai 
silly  Morse  code  and  technical 
stuff.  Hams  entering  the  hobby  via 
this  route  will  be  expected  to  learn 
their  theory  and  regulations  later. 
Pedro ..  .ooops.   I   mean  my 


W2NSD/5  puts  on  the  feedbag  with  members  of  the  Garland  Amateur 
Radio  Club  (photo  by  K5HGL). 


friend . .  .  said  there  are  a  growing 
number  of  Extra-class  hams  on 
the  air  who  haven't  yet  learned  the 
Morse  code  for  the  letter  E,  That's 
terrible.  By  the  way,  it's  "dft,"  so  I 
don't  leave  you  wondering. 

The  Puerto  Rico  VEC  program 
solves  a  lot  of  the  problems  which 
have  been  holding  back  other 
groups.  Not  only  have  they  elimi- 
nated the  code  requirement, 
the  rules,  and  theory,  but  appli- 
cants don't  even  have  to  under* 
stand  English!  Before  this,  the 
ham  exams  had  always  been 
given  in  English,  which  was  a 
problem  in  this  Spanish^ peaking 
country. 

Admittedly,  $100  is  a  bit  more 
than  the  ARRL  VECs  charge,  but 
look  at  the  extra  sen/ice  you  get! 
Even  if  I  could  pass  the  code,  the* 
ory,  and  rules  test  cold,  I'd  prefer 
going  to  Puerto  Rico,  just  so  I 
wouldn't  have  to  worry.  Peace  of 
mind  is  worth  extra.  No  one  fails 
their  ham  tests  there. 

But,  you  say,  if  the  FCC  knows 
about  this,  surely  they'll  insist  on 
retests.  Not  according  to  the  latest 
Tve  heard.  Oh,  there  was  some 
talk  of  it,  but  the  FCC  doesn't  have 
the  manpower  or  the  money  to 
do  it.  No.  it's  up  to  us  to  keep 
our  own  house  clean— if  any- 
one cares. 

You  might  look  at  this  another 
way— If  you  don't  start  rounding 
up  your  would-be  ham  friends  and 
getting  them  on  a  special  73  mag- 
azine pre-ham  tour  to  Puerto  Rico, 
we're  going  to  be  up  to  here  in 
Spanish-speaking  Extra-class 
hams.  Either  get  busy  or  start  tak- 
ing Spanish  lessons. 

Sure,  I'm  making  light  of  a  seri- 
ous problem.  What  else  can  I  do? 
The  facts  seem  to  be  as  I've  stal- 
edT  so  what  else  can  we  do  but 
laugh  at  the  ridiculous  position 
we've  gotten  ourselves  into? 

We  lost  the  FCC's  respect  when 


we  turned  down  their  effort  to  get 
us  to  accept  a  no-code  license  for 
220-MHz  operation.  That's  when 
Ihey  pulled  the  plug  on  us,  so  now 
we're  on  our  own.  If  we  don't  like 
VEC  groups  selling  ham  licenses 
to  all  comers.  okay,  what  are  we 
going  to  do  about  it? 

In  the  early  1960s  we  had  a 
huge  influx  of  no-codeT  no-theory 
hams  into  the  hobby.  These  were 
licenses  given  away  by  hams  to 
their  friends  and  wives.  For  a  cou- 
ple of  years  it  was  very  difficult  to 
find  anyone  on  two  meters  who 
knew  anything  at  all  about  the- 
ory. In  time,  these  people  either 
learned  theory  and  code  or 
dropped  out. 

I  had  an  editor  of  73  who  came 
into  the  hobby  that  way — given  his 
ticket  by  a  friend.  He  knew  zero 
about  anything.  Well,  he  got  inter- 
ested and  later  made  an  excellent 
editor. 

So,  though  I'm  not  serious 
about  running  tours  to  KP4,  in 
some  ways  it  isn't  all  that  bad  an 
idea,  If  we  could  get  a  million  new 
hams  at  $1 00  each  and  even  30% 
of  them  took  to  the  hobby ,  we'd 
almost  double  our  strength. 

The  average  newcomer  to  ama- 
teur radio  spends  about  S600  in 
his  first  year.  $600  million  in  ham 
gear  sales  would  sure  perk  up  our 
dying  ham  industry. 

HELP  WANTED 

Now  that  we've  got  73  grow- 
ing {for  a  change),  I  have  one  of 
the  more  exciting — at  least  for  a 
real  ham—career  opportunities 
around.  If  you  know  a  ham  or  two 
who  might  fit  the  bill,  cue  'em  in. 

I'm  looking  for  a  ham  who  en- 
joys getting  on  the  air  with  new 
ham  gear,  so  we  can  test  new 
equipment  and  report  on  it  in  73. 
I'm  looking  for  a  ham  who  won't 
be  fazed  by  packet  or  OSCAR— 
perhaps  someone  who  can  help 


me  set  up  stations  on  Caribbean 
islands  for  mini-DXpeditions 

Of  course  there  are  always  spe- 
cial projects— perhaps  setting  up 
a  bulletin  board  so  any  reader  in- 
terested can  call  in  and  find  out 
about  contests,  FCC  actions,  DX- 
peditions,  OSCAR,  and  such.  Or 
maybe  we  want  to  do  something 
different  and  unusual  for  Dayton. 

What  I  have  in  mind  seems  to 
me  like  the  ultimate  in  a  ham  job. 
Of  course  it  won't  hurt  being  in- 
volved with  a  fast-growing  pub* 
(ishing  group.  We've  several  more 
publications  in  the  works,  com- 
plete with  staff  investment  oppor- 
tunities  to  share  in  the  equity. 

New  Hampshire  isn't  one  of  the 
fastest  growing  states  by  acci- 
dent. The  combination  of  quality 
of  tife  and  lowest  taxes  in  the 
country  has  helped  this  growth. 
It's  an  exciting  place  to  live. 

In  order  to  make  73  even  more 
fun  to  read.  Irn  anxious  lor  us  to 
test  virtually  every  new  ham 
product  coming  on  the  market.  I 
want  you  to  know  what  will  be  fun 
for  you  (or  what  sucks).  If  you're 
like  me,  you're  not  as  interested  in 
an  exhaustive  technical  evalua- 
tion as  in  a  review  of  how  the 
equipment  is  to  use  in  actual  prac- 
tice. What  are  the  benefits  when 
compared  to  other  gear?  Things 
like  that. 

It  seems  as  if  every  time  three 
hams  get  together  at  least  one  of 
'em  has  the  entrepreneurial  spirit, 
so  the  next  thing  you  know  they're 
talking  about  putting  a  new  ham 
product  on  the  market.  They  get 
themselves  all  excited  and  soon 
one  of  'em  is  calling  me  to  see 
what  I  think.  My  answer  is  sim- 
ple— you're  crazy.  No  sane  per- 
son would  get  into  the  ham  busi- 
ness—a dying  market  of  fussy, 
crotchety,  penny-pinching  old 
men  like  me. 

But  if  hams  are  resistant  to  com- 
mon  sense  and  want  to  get  in  the 
business  anyway;  I  think  we  owe 
them  the  best  we  can  offer  in  sur- 
vival— which  means  giving  them 
all  the  promotion  of  their  products 
we  can  in  73.  We  want  to  an- 
nounce their  new  products— test 
rem  and  report  on  "em— and  in 
general  help  let  you  know  why 
they're  so  excited  about  what 
they're  doing. 

The  few  of  us  working  on  73  are 
already  up  to  here,  so  we  don't 
have  nearly  enough  time  to  re* 
view  new  products— hence  this 
plea  for  help. 

If  you  know  someone  who 
seems  to  fit  the  bill,  pass  I  he  word. 
I  know  I'll  find  it  difficult  to  un- 
derstand why  someone  interest- 
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Or  This  Inexpensive 


It  Really  Shouldn't  Be  This  Easy 


Remember  just  a  few  years 
ago,  how  it  took  a  roomful  of 
equipment  just  to  work  RTTY+ 
And  if  you  wanted  more  than  one 
mode  it  took  a  dedicated  com- 
puter system  costing  thousands 
of  dollars.  The  new  AEA  Pakratts 
are  proving  it  doesn't  take  lots  of 
equipment  or  money  to  enjoy 
working  all  bands  in  five  different 
modes. 

First,  A  Good  Idea 

The  idea  behind  the  Pakratt  is 
very  simple.  One  controller  that 
does  Morse,  Baudot,  ASCII,  AM- 
TOR,  and  Packet,  and  works  both 
HF  and  VHF  bands.  Of  course  the 
decoding,  protocol,  and  signal 
processing  software  must  be  in- 
cluded in  the  unit*  and  connec- 
tion to  the  computer  and 
transceiver  have  to  be  easy.  The 
unit  also  has  to  be  small  and  re- 
quire only  12  volts,  so  it  will  work 
both  in  the  shack  and  on  the  road. 

Second,  Computer  Compatible 

It  doesn't  matter  what  kind  of 
computer  you  have,  we  have  a 
Pakratt  for  you.  The  PK-64  works 
with  the  popular  Commodore  64 
or  128,  and  the  PK-232  works  with 
any  other  computer  or  terminal 
that  has  an  RS-232  serial  port, 
The  PK-64  doesn't  require  any  ad- 
ditional programs.  Simply  con- 
nect to  the  computer  and 
transceiver  and  you're  on  the  air. 
The  PK-232  needs  a  terminal  or 
modem  program  for  your  com- 
puter. The  one  you're  using  with 
your  telephone  modem  will  work 
just  fine. 


PAKRATT""  Model  PK-64 


PAKRATT  lm  Model  PK-232 


Third,  Performance  and  Features 

The  real  measure  of  any  data  controller  is  what  kind  of  on-air  perfor- 
mance it  gives.  While  the  PK-64  and  PK-232  use  different  types  of 
modems,  both  give  excellent  performance  on  VHF.  The  optional  HF 
modem  of  the  PK-64  uses  independent  four-pole  Chebyshev  filters  for 
both  Mark  and  Space  tones,  and  A.M.  detection.  The  HF  option  can  be 
factory  or  field  installed. 

The  PK-232  uses  an  eight-pole  bandpass  filter  followed  by  a  limiter 
discriminator  with  automatic  threshold  correction.  The  internal 
modem  automatically  selects  the  filter  parameters,  CW  Fc  =  800  Hz, 
BW  =  200  Hz;  HF  Fc  =  2210  Hz,  BW  =  450  Hz;  VHF  Fc  =  1700  Hz, 
BW  =  2600  Hz. 

The  PK-64  uses  on  screen  indicators  to  show  status,  mode,  and 
DCD  (Data  Carrier  Detect)  whife  the  PK-232  uses  front  panel  in- 
dicators. Both  units  use  discriminator  style  tuning  for  HF  operation. 
And  that's  just  the  tip  of  the  iceberg.  Features  like  multiple  connects 
on  packet,  hardware  HDLC,  CW  speed  tracking,  and  other  standard 
AEA  software  features  are  included  in  both  the  PK-64  and  PK-232. 


Fourth,  AEA  Quality  and  Price 

Not  many  manufacturers  like  to  discuss  quality  and  price  at  the  same  time.  AEA  thinks  you  want  high 
quality  and  low  price  in  any  product  you  buy,  so  that's  what  you  get  with  the  Pakratts.  Ask  any  friend  who 
owns  AEA  gear  about  our  quality.  The  people  who  buy  our  products  are  our  best  salespeople.  As  for  price, 
the  PK-64  costs  $219.95,  or  $319.95  with  the  HF  option.  The  PK-64A,  an  enhanced  software  unit  with  a  longer 
flexible  computer  cable,  costs  $269-95  or  $369.95  with  the  HF  option,  The  PK-232  costs  $319.95  with  the  HF 
modem  included.  All  prices  are  Amateur  Net  and  available  from  your  favorite  amateur  radio  dealer.  For  more 
information  contact  your  local  dealer  or  AEA. 

Prices  and  specifications  subject  to  change  without  notice  or  obligation. 
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"When  You  Buy,  Say  73" 
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ed  enough  in  amateur  radio 
to  make  a  career  isn't  already 
reading  73 ,  but  I'm  game  to  try,  if 
that's  the  case.  Write  to  Wayne 
Green,  WGE  Center,  Peterbor- 
ough NH  03458,  and  explain 
dearly  why  I  can't  possibly  get 
along  without  you. 

VOICE  VJA  METEOR  TRAILS 

Amateurs  pioneered  the  use  of 
the  ionized  trails  of  meteors  for 
communications,  sending  short 
bursts  of  CW  to  make  contacts. 
It's  a  slow  and  difficult  way  to 
communicate,  so  it's  never  been 
popular, 

A  note  from  K2SE  with  an  enclo- 
sure from  Defense  Science  and 
Electronics  magazine  says  that 
GTE  has  successfully  sent  voice 
via  meteor  trails.  They  did  this  by 
digitizing  the  voice— a  sneaky 
way  which  we  hams  should  have 
thought  of.  By  digitizing  the  voice 
and  sending  the  data  at  high 
speed  in  the  second  or  less  when 
a  path  is  open,  then  turning  the 
received  signal  back  to  analog, 
it's  possible  to  get  voice  through 
the  short,  intermittent  ionized 
trails, 

Oh  well,  by  being  asleep  at  the 
switch  we  didn't  get  there  first,  but 
let's  at  least  get  there.  Let's  see 
what  you  experimenters  can  do 
with  some  two-meter  meteor  trail 
communications  and  digital  voice. 
Who'll  be  first?  I'm  sure  it'd  be 
Sam  Harris  W1BU;  if  he  were  still 
with  us, 

AN  EASY  $100 

A  short  piece  in  the  October 
Omni  struck  a  spark.  It  had  to  do 
with  tuning  in  on  computers  from  a 
distance — several  hun-  dred  me- 
ters, the  article  said.  Hmmm.  That 
seems  to  have  the  making  of  a 
new  type  of  business. 

According  to  Omni,  you  need  a 
TV  set,  a  good  directional  anten- 
na, and  then  a  gadget  for  synchro- 
nizing the  incoming  data  with  the 
TV  set's  scan  rale,  which  they  say 
might  cost  about  $1 5  to  build. 

We  might  do  some  experiment* 
ing  to  find  better  frequencies  to 
monitor  than  the  TV  channels,  If 
you  knock  together  a  synch  unit 
which  will  allow  you  to  display  the 
received  computer  data  on  a  TV 
setT  youVe  got  a  great  system  for 
remote  monitoring.  However,  if 
you  were  to  park  across  the  street 
from  the  Federal  Reserve  Board 
in  a  van  with  one  of  these,  your 
motives  might  be  suspected. 

My  suggestion  for  a  new  com- 
puter security  business  is  to  put 
together  one  of  these  and  use  it  to 
demonstrate  to  businesses  how 


vulnerable  they  are  to  spying.  You 
should  have  no  problem  in  getting 
a  nice  juicy  contract  to  redo  their 
computer  cabling  with  shielded 
wire  so  they  won't  be  broadcast- 
ing their  secrets  to  anyone  inter- 
ested in  tuning  in* 

I've  got  a  $100  bonus  for  the 
best  synch  circuit  submitted  to  me 
before  March  1 . 

HAM/WEST 

Though  just  in  its  second  year. 
John  Weaver  WTIA's  Ham/West 
convention  in  Las  Vegas  was,  I 
believe,  the  biggest  hamfest  ever 
for  the  city.  And  that  despite  our 
having  substantially  fewer  hams 
than  we  did  fifteen  years  ago 
when  Saroc  was  flying  high, 

Saroc  got  started  mainly  as  a 
repeater-oriented  gathering,  with 
Art  Housholder  K9TRG  bringing 
in  suitcases  of  Motorola  HTs, 
which  he  sold  at  incredibly  low 
prices  from  his  hospitality  suite. 
Alas,  Saroc  eventually  died  of 
massive  mismanagement. 

While  I'm  not  a  big  fan  of  Las 


slipping  right  out  of  your  pocket 
and  into  that  bandit.  You  get  or- 
anges and  plums,  none  matching. 
On  the  fifth  quarter,  you  ring  up 
cherries  and  two  quarters  plunk 
into  the  tin  echo  chamber  for  ev- 
eryone in  the  casino  (or  grocery 
store)  to  hear.  The  machine  is 
playing  your  song. 

Can  you  pick  up  your  two  lousy 
quarters,  take  your  73 c  loss,  and 
walk  away?  Legend  has  it  that  a 
woman  actually  did  this  in  1977. 
Plans  are  being  made  for  a  TV 
special  to  commemorate  the 
event.  You're  75c  down  and  this 
damned  machine  is  starting  to  pay 
off.  As  five  more  quarters  go  in,  a 
sinking  feeling  starts— you're  a 
couple  dollars  out  to  this  crummy 
thief.  Now  you  jam  your  quarters 
in  with  a  grim  determination  to 
play  until  you  hit  the  inevitable  big 
one  and  get  even  again.  After  all, 
how  long  can  it  suck  up  your  quar- 
ters without  paying  off?  Ten  dol- 
lars later  you  begin  to  develop 
some  respect  for  the  monster's 
appetite. 


"Can  you  pick  up  your  two 

tousy  quarters,  take  your  75c  loss, 

and  walk  away?  Legend  has  it  that  a 

woman  actually  did  this  in  1977/' 


Vegas,  I  do  have  to  go  there  at 
least  a  couple  times  a  year  for 
business  shows.  The  main  ones 
are  Comdex  in  November  and  the 
Winter  Consumer  Electronics 
Show  in  January.  Yes.  I  enjoy  the 
shows,  but  the  "gambling"  gets 
me.  I  put  that  in  quotations  be- 
cause the  odds  are  so  stacked 
against  you  that  there  should  be  a 
more  accurate  word.  Bleeding, 
perhaps.  It's  all  around  you,  right 
from  the  slots  as  you  get  off  your 
plane  to  slots  in  the  grocery 
stores. 

You  have  to  have  the  willpower 
of  an  AA  member  to  keep  from 
dropping  "just  a  couple"  quarters 
in  the  ubiquitous  slot  machines. 
Like  in  the  grocery,  your  change  is 
red  hot  and  begging  to  be  put  into 
the  slots  just  a  few  feel  away. 
Alas,  once  you  put  your  first  coin 
in  a  slot  your  fate  is  sealed,  Doom. 
What  follows  is  as  inevitable  as 
death  eventually  following  birth. 

The  first  two  quarters  go  in  easi- 
ly. Big  deal.  50c,  right?  Welt,  un- 
less you  are  out  of  quarters,  there 
is  no  power  on  earth  going  to  keep 
three  or  four  more  quarters  from 


Hmmm.  is  it  time  to  admit  de- 
feat and  get  the  hell  out  of  here? 
No,  the  next  machine  is  sitting 
there  and  could  well  have  been 
primed  by  the  last  sucker  to  dump 
a  load— let's  give  it  a  couple  of 
quarters  and  see.  The  whole  mis- 
erable mess  starts  over, 

There  obviously  has  to  be  some 
reason  to  these  things.  I  won- 
der, do  the  slots  which  are  out 
front  pay  off  better  so  they'll  at* 
tract  more  players?  Or  are  the 
back  ones  adjusted  for  a  better 
payoff  because  fewer  people  will 
use  them?  We  see  the  signs  out- 
side promising  lavish  payoffs 
from  the  slots,  but  we  experience 
the  usual  sinking  feeling  and  de- 
pression as  the  bandit  gradually 
sucks  us  dry  of  our  quarters  and 
sends  us  home  promising  we'll 
never,  ever,  get  caught  in  that 
net  again. 

The  action  is  about  the  same  at 
the  craps  table,  only  faster.  You 
do,  if  you  really  know  the  game, 
have  much  better  odds  than  with 
the  slots.  Indeed,  I'm  convinced 
that  with  some  practice  with  a 
computerized  crap  game  I'd  be 


able  to  steadily  win  at  craps.  But 
it's  a  slow  way  to  make  money,  so 
I  haven't  tried  it. 

Roulette  has  terrible  odds,  a 
sucker's  game,  Not  as  bad  as 
Keno,  but  lousy.  Vegas  is  paved 
from  one  end  to  the  other  with 
slot  machines,  With  so  many,  and 
with  so  many  people  playing 
themf  obviously  they  must  be 
fun,  right?  I  challenge  you  to  find 
one  slot  player  in  the  entire  city 
who  is  smiling.  After  the  first  quar- 
ter it's  a  grim,  losing  effort  to  get 
back  to  zero.  What  you  do  is  get 
down  to  zero. 

Sure,  there  are  some  pro- 
fessionals who  win  regularly. 
But  you'll  see  them  at  the  craps 
tables  and  you'll  see  they  know 
exactly  what  they  are  doing.  They 
know  the  odds  on  every  bet.  I 
know  you'll  find  this  hard  to 
believe,  but  the  size  of  the  bet- 
ting area  on  the  table  is  a  good 
indication  of  the  odds.  The  larger 
the  betting  area,  the  belter  the 
odds  for  the  house.  The  very  best 
bets  for  you  aren't  even  on  the 
table! 

The  pros  bet  the  best  odds  they 
can  and  then  watch  how  the  dice 
are  going,  If  they're  running  hot 
for  a  roller  they  bet  with  him.  If 
they're  running  cofdT  they  bet  wrth 
the  house.  If  there's  no  noticeable 
hot  or  cold  trend,  they  come  back 
later  and  see  how  things  are 
running. 

The  head  count  for  Ham/West 
was  around  3,000  and  everyone  I 
talked  with  said  they  had  a  great 
time.  The  dealers  who  had 
brought  ham  gear  to  sell  said  they 
did  best  on  Friday,  before  every- 
one had  been  viciously  attacked 
by  the  slots  and  craps  tables,  Buy- 
ing was  much  slower  on  Saturday. 
Well,  I  guess  it's  more  "fun"  to 
dump  quarters  into  slots  than  go 
home  with  a  packet  radio  unit, 
right? 

Ham/West  will  be  coming  at  you 
again  next  November,  so  start 
saving  your  quarters.  .  Jor  some 
ham  gear.  The  dealers  will  have 
great  prices  for  you, 

Comdex  was  just  a  day  after 
Ham/West,  with  about  85,000 
in  attendance,  It's  the  biggest 
computer  show  of  the  year, 
making  hotel  rooms  very  diffi- 
cult to  find.  But  next  year,  comput- 
er industry  hams— and  there 
are  hundreds— might  come  a 
couple  days  early  and  take  in 
Ham/West. 

The  Ham/West  banquet  came 
off  well,  with  Roy  Neal  K6DUE 
officiating  and  Bill  Pasternak 

Continued  on  page  106 
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When  we  set  out  to  make  the  best  amateur  radio 
equipment  in  the  world,  we  had  some  pretty  tough 
standards  to  live  up  to ... 


...  yours 


..  and  ours, 


So  we  designed  the  ROSSO  Repeater  Controller  the  industry's  top  of  the 
lme  repeater  control  system,  Now  in  its  "third  wave"  of  innovation,  thanks  to  its 
designed  for  the  future  architecture  and  new  software  releases 
The '850  defines  the  industry  standard  in  repeater  control  systems, 

•  Fully  remotely  programmable  with  Touch-Tone  commands 

•  Front  pane!  LED  display 

•  Over  300  word  customized  male  and  female  speech  syntheses  vocabulary 

•  Time/day  of  week  Scheduler  with  10  set-up  states,  30  changeovers  and 
events,  over  100  scheduled  rtems  for  hands  off  operation  and  automatic 
reminders. 

•  Fun  or  half  duplex  auiopatch,  autodial  (250  numbers),  emergency  autodial, 
reverse  autopatch.  aniidiaJef,  toll  restrict  including  telephone  exchange 
tables,  supports  remote  and  multiple  phone  lines 

•  Informalive  femotely  programmable  IDs  (1 7),  tail  messages  (13), 
bulletin  boards  (5) 

•  T6  channel  voice  response  analog  metermg.  automatic  storage  of 
mm/max  values  on  each  channel  values  may  be  read  back  on  command 
or  may  be  included  in  any  programmable  messages 

•  Supports  synthesized  remote  base  transceivers  and  full  duplex  links 

•  Individual  user  access  codes  to  selectable  features 

•  Mailbox  for  user-to-user,  and  system-! o* user  messages 

•  Paging  -  two-tone.  5/6  tone.  DTMF,  CTCSS,  HSC  display. 
user  commandable  and  may  be  included  in  programmable 
messages  (i  e  alarms) 

•  Easy  hookup  to  any  repeater 


IF  your  repeater  budget  canrt  afford  the  '850.  we  offer  the 
R085  Repeater  Controller  which  we  Jike  to  call  the  "second  best 
repeater  controller  in  the  world"'  if  s  a  scaled  down,  simplified  version  of 
our  '050,  but  overall,  it  offers  more  capability  and  higher  quality 
than  anyone  elses  control  equipment  at  any  pnce 

•  Remoiefy  programmable  with  Touch- Tone  commands 

•  Over  1 75  word  customized  male  speech  synthesis  vocabulary 

•  Selectable  'Macro sets"  tor  easy  control  operator  selection 

•  Autopatch,  autodial  (200)  numbers,  emergency  autodial,  reverse  patch 

•  Remotely  programmable  informative  ID's  (7),  tail  messages  (3), 
bulletin  board  (2) 

•  Supports  synthesized  remote  base  transceiver,  control  receiver,  alarm 
»  Selectable,  informatrve  courtesy  tones 

•  Talking  S-meter,  Two-tone  paging 

•  Easy  hookup  to  any  repeater 

For  those  who  like  to  "roil  their  own",  we  can  get  you  off  to  a  rolling  start  with 
our  1TC-32  Intelligent  Touch-Tone  Control  Board  Much  more 
than  iust  a  decoder,  it's  a  mini-control  system  of  its  own,  with  the  basic 
repeater  and  remote  base  functions  built-in.  And  it  can  be  tailored  by  you 
with  its  Personality  Prom 

•  28  remotely  controllable  latched  or  pulsed  logic  outputs 
»  4  alarm  or  remote  sensed  logic  inputs 

•  Response  messages  to  confirm  command  entry 

•  Repeater  functions  including  COR,  IDer,  timers,  courtesy  tone,  etc. 

•  Remote  base  functions  including  control  of  synthesized  transceiver 


Our  new  Digital  Voice  Recorder  lets  you  remotely  record  IDs,  tail  messages, 
and  various  other  response  messages  for  automatic  playback  through  your 
repeater.  Audio  is  stored  digitally  wtlft  no-compromise  reproduction  quality  in 
up  to  eight  megabits  of  memory.  The  DVR  can  support  up  to  three  independent 
repeaters  for  a  low  per-channel  cost  Its  Touch-Tone  activated  voice  mailbox 
lets  your  users  easily  record  messages  for  other  users  when  they  aren't  around. 


Remotely  recordable,  variable  length  audio  tracks, 

accessed  from  controller  messages 

Top  qualtty,  no  compromise  audio  reproduction 

Supports  up  to  three  repeaters  lor  cost  effective  installation 

Expandable  to  roughly  6  minutes  of  speech  in  8  megabits  of  memory 

Easy  interlace  to  RG-850.  R085  controllers,  or  to  any  stand-alone  repeater 


QST:  Attention  All  Harns 

If  you  own  a  shack,  you  should  know  about  ShackMastef" 

Shack  Master  lets  you  carry  your  home  station  with  you  in  the  palm  of  your 
hand,  it  acts  as  your  gateway  to  the  world,  linking  your  handheld 
transceiver  to  your  nigh  performance  HF  stat»on  Now.  instead  of  your 
valuaole  home  equipment  bang  available  to  you  T%  of  the  time 
if  s  available  99%  of  the  time!  Whether  around  the  house,  in  the  yard, 
or  across  town,  ShackMaster  let's  you  take  it  with  you 

But  thars  rust  part  of  ShackMastefs  story.  It  lets  you  communicate 
with  the  family  by  handling  third  party  traffic-  its  electronic  mailbox  and 

intercom  let  you  keep  in  touch  And  a  simplex  patch  lets  you  place 
important  calls  directly  through  your  home  phone 

•  Crossband  linking-  VHF/UHF  to  HF 

•  Telephone  access  to  your  home  station 

•  BSR  Home  Control  in  I  erf  ace 

•  Electronic  Mailbox 

•  ShackPatch*  intercom  into  the  shack 

•  Personal  Patch1*  simplex  autopatch 


All  our  products  are  documented  with  high  quality,  easy  to  read  manuals. 
Our  goat  is  to  advance  the  state  of  the  repeater  art  But  most  of  all, 
our  products  put  the  FUN  back  into  the  FUN  MODE! 


To  order  one  of  these  advanced  control  products,  call  408-727-3330. 
Technical  manuals  are  available  for  purchase  and  the  amount  paid  is  applied 
as  a  deposit  on  the  equipment.  For  specifications  and  a  copy  of  our  ACC 
Notes  newsletter,  just  write  or  send  in  your  OSL  card  to; 


Uv<.r*<C#rtJ 


Visa  and  Mastercard  accepted. 


advanced  ^ 
computer 

COntrOlS,  inC.  2356  Walsh  Ave  •  Santa  Clara,  CA  95051  •  408-727-3330 


In  repeaters ,  there  s    NO  COMPARISON 

For  your  new  or  upgraded  Repeater  System,  you  won't  find  a  better 
quality  or  higher  performance  machine  than  the  SCR2000X. 

This  highly  advanced  unit  includes  a  wide  array  of  DTMF  Remote  Control  Functions. 

Automatic  Digital  Controls,  and  a  full  complement  of  front  panel  local  control,  test  and 

metering  functions.  The  2000X  is  a  com* 
nwcial  grade  repeater  which  provides 
RF  performance  superior  to  any  competi- 
tive unit.  And  iV$  built  to  last — for  years 
and  years— by  Spectrum,,. the  people 
with  over  a  decade's  experience  in 
worldwide  repeater/link  systems. 


STANDARD  FEATURES 

Autopatch/Reverse  Patch.  W/0  &  %  inhibit 
Dial  Pulse  Convener  ■  AutoDialer 

Phone  line  &  'over  ihe  air"  command 
modes.  Virtually  afl  functions  may  be  turned 
on/off  remoiely. 

Touch  Tone  Control  of  "Timeout \  Hang 
Time*.  Patch  Timeout,  TX  Inhibit/Reset, 
Patch  &  Reverse  Patch  Inhibit/Reset,  P.L 
ON/OFF  (w/optional  P.L.  board),  etc. 
Up  to  £  Auxiliary  Functions.  More  with 
TTC30G, 

Full  16  Digit  Decoding  with  Crystal  Con- 
trolled Decoder  IC 

Touch  Tone  Mute        ■  'Kerchunk  Killer" 
Unique  Courtesy  Tones 
Timeout  Warning  Tones 
Automatic  CW  ID  A  ID  Command 
Microprocessor  Memory  'Battery  Backup4 
Autgpatch  AGC  for  constant  levels 
Local  Status  indication  via  12  Function  pan- 
el LED  Display 

Front  pane!  Touchtone  Pad  for  LocaJ  Con* 
irol  &  Phone  line  access- 
FuJI  Panel  Metering:  Rcve.  &  Xrrrtr.  func- 
tions plus  Voltages  &  Currents 
New-Improved;  RCVR+  UHF  Xmtr.,  Power 
Supply! 

30-75  Wan  VHF  &  UHF  Models 
100-150  Watt  Final  Amps  Available 


SPECTRUM'S  2000X 

Microprocessor  controlled  repeater 

"The  Repeater  of  the  Future"— Available  Today! 

FCC  Type  Accepted  for  Commercial  Service 

And  that's  not  all...       We  also  make 
SCR77D  Desktop/Portable  Repeaters 


Ideal  for  low  power  local  use 

Portable/Mobile  at  the  scene  of 

an  Emergency 

Increase  coverage  at  parades 

or  other  Public  Service  events 

"Mountaintopping"  with 

battery  pack 

Full  Duplex  Computer/ 

Data  Links 
Compact,  Rugged 
Self  Contained 


10W  UHF.  Built-in  Duplexer 
15W  VHF,  External  Dpxr. 
Optional  Autopatch  &  P.L 
ACor12VDCInpul 


Rcvr.,  Xmtr.,  Control  Boards,  Duplexers,  Antennas,  Cabinets,  Xcvrs,  etc,  also 

available.  Amateur  &  Commercial. 

SPECTRUM  COMMUNICATIONS      ** 

DEPT.  $2  ■   1055  W.  GEHMANTQWN  PIKE  *  NOftRISTOWN,  PA  19403  *  {21SJ  631-1710  *  TUC  846  211 


CALLBOOKS 


The  nFlying  Horse" 
sets  the  standards 

Continuing  a  66  year  tradition,  there  are 
three  new  Call  books  foT  1987. 

The  North  American  Callbook  lists  the  calls, 
names,  and  address  information  for  licensed 
amateurs  in  all  countries  from  Canada  to 
Panama  including  Greenland,  Bermuda t  and 
the  Caribbean  islands  plus  Hawaii  and  the 
U.S.  possessions. 

The  International  CaiibooK  lists  the 
amateurs  in  countries  outside  North 
Amerlci.  Coverage  includes  South  America* 
Europe,    Africa.  Asia,  and  the   Pacific  area. 

The  1967  Callbook  Supplement  is  a  new  idea 
in  Callbook  updates;  it  lists  the  activity  in 
both  the  North  American  and  International 
Cailbooks.  Published  June  1,  1907,  this 
Supplement  will  include  all  the  new  licenses, 
address  changes,  and  call  sign  changes  for 
the  preceding  6  months. 

Publication  date  for  the  1987  Cailbooks  is 
December  1.  1906*  See  your  dealer  or  order 
now  directly  from  the  publisher. 


d North  American  Callbook 
incl.  shipping  within  USA  S28.00 

incl.  shipping  to  foreign  countries        30.60 

o  International  Callbook 
incl,  shipping  within  USA  528,00 

incl.  shipping  to  foreign  countries        30.60 

a  Callbook  Supplement,  published  June  1st 
incl.  shipping  within  USA  $13,00 

incl.  shipping  to  foreign  countries        14,00 

SPECIAL  OFFER 

□  Both  N,A,  &  international  Cailbooks 
inch  shipping  within  USA  £53.00 

incl.  shipping  to  foreign  countries        63,00 

************ 

Illinois  residents  please  add  6^%  tax. 
All  payments  must  be  in  U.S.  funds. 

RADIO  AMATEUR 

OOK    INC. 
Dept ,     B 

925  Sherwood  Dr.,  Sox  247 
Lake  Bluff,  1 1_  60044,  USA 


Tel:  {312)  234-6600 
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ETTERS 


[ 


SHELL  SHOCK 


] 


Tm  writing  in  response  to  your 
Never  Say  Die  editorial  of  Decem- 
ber, 1986,  it  is  usually  an  informa- 
tive and  intelligent  column,  but 
what  I  don't  understand  is  your 
desire  to  offend  CBers  with  old, 
tired,  recycled  Polish  jokes. 

Half  of  your  ranks  started  out  as 
CBers.  although  most  amateurs 
deny  it,  and  if  CBers  didn't  "up- 
grade" and  get  their  Novice  tick* 
etsT  the  Amateur  Radio  Service 
would  never  be  able  to  increase  ils 
population. 

Instead  of  trying  to  offend 
CBers,  why  not  convince  those 
old  farts  to  honestly  recruit  new 
operators  into  the  fold,  instead 
of  coming  across  with  that  old 
attitude  of  I  learned  Morse  code 
and  if  you  want  to  become  an 
amateur,  so  can  you,"  Not  every- 
one can  master  Morse  code.  itrs 
as  plain  as  that.  And  once  you 
do,  the  only  people  you  can  com- 
municate with  are  other  amateurs. 
I  suppose  that's  why  most  ama- 
teurs I  know  still  have  CBs  in  their 
cars.  It's  the  only  way  they  can 
talk  to  their  XYLs  at  home, 
because  Momma  doesn't  have 
her  ticket, 

Amateur  radio  operators  and 
their  leaders  need  to  take  a  good 
look  at  their  hobby  and  rewrite 
some  of  their  rules  if  they  want  to 
bring  some  life  and  new  blood 
back  into  their  ranks. 

I'm  also  amazed  at  KWIO's 
suggestion  in  the  Letters  column 
to  Mad  in  Madison  to  pick  a  call- 
sign  and  get  on  the  air  as  a  pi- 
rate—stating that  it's  no  big  deal 
and  that  he  and  Wayne  started  out 
in  that  fashion.  What  the  hell  is 
going  on  there?  Can't  you  folks 
down  ai  73  get  your  acts  together? 
Should  a  guy  break  his  chops  and 
go  to  classes  and  get  his  ticket  or 
just  pick  out  a  callsign  and  start 
transmitting?  How  can  one  of  your 
staff  advocate  such  an  idea?  Per- 
haps I'm  a  bit  naive,  but  that 
seems  like  a  preposterous  sug- 
gestion coming  from  a  radio  mag- 
azine whose  purpose  you  say  is  to 
promote  the  hobby. 

I  think  you  and  your  staff  were 
all  sitting  too  close  to  the  hull  of 
that  submarine  when  the  shelling 
started  and  now  you're  suffering 
from  group  shell  shock. 


Number  1 8  on  your  Feedback  card 

By  the  way,  do  you  know  why 
they  call  amateur  operators 
"hams"?  It's  because  they  have 
the  IQ  of  a  pig's  behind.  Your 
column  tells  me  something  must 
be  lacking  in  the  average  ham  op- 
erator's mentality  when  you  have 
to  give  them  instruction  on  how  to 
color  in  a  map.  I  hope  they  can 
stay  inside  the  lines! 

Rick  Chapter 

Massapequa  NY 

Rickt  anyone  who  reads  your 
letter  wilt  understand  my  "desire 
to  offend  CBers,  "—Wayne, 

Rick,  it's  not  preposterous  at  aft. 
Think  about  what  ffve  been  saying 
about  ham  radio  for  the  past  year 
orso:  ti  s  just  a  hobby-  We  're  sup- 
posed to  be  having  fun  with  ama- 
teur radio,  but  some  folks  get  so 


states  so  well  the  apparent  state 
of  mind  of  much  of  the  non-ham 
community  coveting  the  frequen- 
cy allocations  we  have  luxuriated 
in  for  so  many  years. 

My  appreciation  is  even  greater 
when  \  realize  that  he  must  be  a 
ham,  Who  else  would  "have 
friends  I  have  been  trying  to  talk 
into  getting  their  ham  ticket  for 
years"  and  Mhave  gone  to  many 
hamfests  around  the  state"?  Who 
but  one  of  us  could  know  us  so 
well,  dirty  laundry  and  ail? 

Thanks,  Mad  in  Madison,  for 
hanging  it  all  out  there.  Perhaps 
your  letter  will  " rouse  a  little  rab* 
ble"  and  get  some  of  us  thinking 
about  the  image  we  present  to  our 
fellow  hams,  possible  future 
hams,  and  to  the  public. 

Perry,  you  had  to  have  his  true 
identity  before  you  would  publish 
his  letter.  My  bet  is  that  he  is  a 
licensed  ham,  probabiy  Extra 
class,  and  quite  possibly  a  mem- 
ber of  the  73 staff.  Right? 

Hal  Sprague  KH6GPI 
Honolulu  HI 


"I  think  you  and  your  staff  were  all 
sitting  too  close  to  the  hull  of  that 
submarine  when  the  shelling  started. 


tr 


bent  out  of  shape  trying  to  follow 
the  "rules**  that  they  iose  sight  of 
this  simple  fact. 

\  just  talked  to  a  fellow  who*s 
been  a  bootlegger  for  twelve 
years.  He  has  WAS,  WAC,  and  is 
going  for  DXCC.  Is  he  having  fun  ? 
You  bet  he  is!  The  bootleggers  are 
among  the  most  active  operators 
on  the  air. 

Brief  quiz:  Who  is  smarter,  the 
guy  who  spends  a  year  trying  to 
team  Morse  code,  fails  his  exam 
twice,  and  ends  up  with  a  Tech 
license  when  he  realty  wants  an 
Advanced,  or  the  guy  who  just 
buys  a  TS-940  and  operates 
wherever  he  pleases? 

I  donft  advocate  doing  away 
with  licensing,  but  neither  do  /  be- 
grudge the  pirates  their  fun,— 
KW1G. 


HAL  iH  HONOLULU 

I  read  the  'Thumbs  Down"  let- 
ter in  your  October  issue — would 
have  to  agree  with  the  author  that 
he  does  indeed  seem  to  be  a 
dumb  bastard — then  read  with 
great  appreciation  the  December 
letter  from  "Mad  in  Madison." 
Great  appreciation  because  he 


Despite  his  letter  sounding  like  an 
excerpt  from  Never  Say  Die,  Mad 
in  Madison  is  NOT,  in  factw  on  staff 
here  at  73.  The  fetter  was  typical 
of  a  type  we  receive  periodically 
which  caff  for  complete  anarchy 
on  the  airwaves.  Most  of  these 
folks  are  NRA  types  who  haven't 
really  thought  much  about  what 
they're  saying^they  just  mimic 
words  that  they  have  heard  from 
other  "activists/1 

Just  as  bad,  though,  are  the 
hams  who  loudly  andbiindly  cting 
to  the  current  system  just  because 
they  haven't  the  courage  to  think 
outside  of  it.  instead  of  just  fash* 
ing  out  at  new  ideas \  we  have  to 
consider  questions  such  as, 
"What  would  ham  radio  be  tike  if 
we  had  no  FCC?"  You  may  be 
surprised  at  the  answer— KW1Qt 


If  we  wonder  why  amateur  radio 
is  dying,  enclosed  is  a  partial  list  of 
those  hobbies  that  do  not  require 
a  license  or  exam:  baseball,  foot- 
ball, photography,  computers, 
modal  railroading,  scuba  diving, 
stamp  collecting,  archery,  bowl- 
ing, jogging,  video  games,  model 


cars,  part-time  jobs,  tennis,  etc, 
etc.  Amateur  radio  requires  study, 
outmoded  code  requirements,  ex- 
ams, and  hoping  that  you  pass.  A 
kid  of  1 2  or  1 3  does  not  want  to  be 
bothered  with  that.  A  hobby  is  to 
enjoy,  not  frustrate. 

Ben  Alabastro  WA2PXR 
Frankfort  NY 

Sorry,  you  didn't  convince  me. 
Everything  that  you  mentioned  in 
your  list  has  entry  requirements. 
Granted,  you  don  7  need  a  license 
to  collect  stamps,  but  you  do  have 
to  spend  a  great  deaf  of  time  learn- 
ing about  them.  Sports  require 
lots  of  practice  if  you  want  to  be- 
come proficient  at  them.  Ham  ra- 
dio is  no  different  than  anything  on 
your  list 

Part  of  the  reason  we're  losing 
kids  is  that  amateur  radio  is  bast- 
caff  y  pretty  boring.  Years  ago  it 
was  a  great  thrift  to  put  together  a 
tittle  rig  that  woutd  span  the  globe. 
These  days  aft  we  do  is  drop  a 
kilobuck  on  a  pre-buitt  do-ail 
transceiver  and  plug  it  in.  And  it's 
not  tike  hams  are  interesting  to 
talk  with,  either  How  many  times 
can  a  13-year-ofd  hear,  "Weather 
here  is  rain,  rig  here  is. . .  "  before 
the  radio  is  shut  off  permanentfy? 

Thank  goodness  there  are 
hams  involved  in  pushing  the 
edge  of  technology;  in  packet  dig- 
Hat  television,  satellites,  signaf 
processing,  spread-spectrum, 
and  so  on.  t  think  a  friend  of  mine 
said  it  best  when  he  stood  up  in  a 
ham  radio  industry  meeting  and 
said,  'We're  just  waiting  for  you 
old  fofks  to  die  so  that  the  young 
people  can  get  on  with  this  hob- 
by."—KW10. 


ENTANGLED 


Having  gotten  tangled  up  in  the 
legally  binding  contract  that  NSD 
slithered  into  the  lower  corner  of 
page  4  of  the  December,  1986, 
issue,  I  have  searched  the  maga- 
zine advertisements  from  cover  to 
cover  to  find  the  cheapest  way  out 
of  this  unscrupulous  trap.  My  sug- 
gestion to  others  so  entangled  is 
to  circle  142  on  the  Reader  Ser- 
vice card  and  also  buy  some  of 
your  OSL  cards.  Hopefully  the 
magazine  will  not  stoop  to  such 
depths  again,  I  shall  endeavor  to 
keep  subsequent  issues  out  of  the 
hands  of  literate  minors.  And  for 
the  price  of  a  22c  stamp.  I  will  be 
one  of  the  1 7  people  taking  a  gam* 
ble  on  the  Feedback  drawing. 

Brad shaw  B,  Lupton,  Jr.  KITE 

Shrewsbury  MA 


73  Amateur  Radio  *  February,  1987    17 


EW  PR 


■  II 


UCTS 


Number  21  on  your  Feedback  card 


The  model  5000  Phone  Remote  from  Tri-H  Communications* 


PHONE  REMOTE 

Tri-H  Communications  now  of- 
fers the  Phone  Remote  model 
5000A,  a  product  that  allows  oper- 
ation of  an  HFT  VHFt  or  UHF  base 
station  from  any  touchtone™  tele- 
phone, The  model  5000A  requires 
no  internal  connections  to  the 
transceiver  and  includes  a  securi- 
ty code.  Programmable  activity 
and  push-to-ialk  timers  with  time- 
out warning  beeps  are  provided 
in  case  the  telephone  connection 
is  lost, 

For  complete  information, 
check  Reader  Service  number 
216. 

BIRD  MODEL  4421 

Bird  Electronic  Corporation  has 
introduced  the  model  4421  rf  pow- 
er meter,  a  programmable,  mi- 
croprocessor-based instrument 
that  measures  forward  and  re* 
verse  power  to  1  kW  from  1 ,8  MHz 
to  1  GHz.  The  unit  features  an  ac- 
curacy of  +  3%.  Two  sensors  cov- 
er the  frequency  range;  each  sen- 
sor carries  3  calibration  profile  in  a 
reprogrammable  memory.  An  op- 
tional interface  provides  for  re- 
mote operation  from  a  GPIB-  or 
RS-232-equipped  computer. 

For  more  information  about  the 
model  4421 ,  check  Reader  Ser- 
vice number  21 4. 


SUPERSCAF 

Aftronies,  Inc.T  has  announced 
SuperSCAF,  a  digitally  tuned 
switched-capacitor  audio  filter  for 
CW(  SSB,  RTTY,  and  other  nar* 
rowband  modes.  The  unit  incorpo- 
rates a  crystal-controlled  14th-or- 
der  elliptical  bandpass  filter 
whose  upper  and  lower  cutoff  fre- 
quencies are  programmed  via  a 
front-panel  thumbwheel  switch. 
Cutoff  points  may  be  selected 
from  300-3,500  Hz  in  100-Hz 
steps,  The  initial  skirt  slope  is  150 
dB  per  octave  with  an  overall  stop 
band  attenuation  of  at  least  51 
dB.  Passband  ripple  is  less  than 
0.2  dB. 


New  communications  analyzer  from  Ramsey. 


SuperSCAF  is  available  for 
$137  in  kit  form;  please  check 
Reader  Service  number  215  for 
more  details. 

RAMSEY  COM-3 

Ramsey  Electronics  has  in- 
troduced the  COM-3  program- 
mable microprocessor-based 
communications  service  moni- 
tor The  COM-3  covers  100  kHz 
to  1  GHz  in  1-kHz  steps  and 
features  keyboard  entry  of  pa* 
rameters,  programmable  memo- 
ry, high  sensitivity  in  receive 
mode,  full  transmit  protection,  a 


Bird's  model 4421  ri power  meter. 


NEW  PRODUCT  OF  THE  MONTH 
This  tittle  gem  caught  our  eye: 


TESTON'SCHECKMAN  MINI 

Teston's  card*size  Checkman  Mini  fits  in  your  shirt  pocket  and 
gives  immediate  voltage  and  resistance  measurements  with 
built-in  autoranging,  The  unit  can  handle  up  to  20  megohms  and 
500  V  ac  or  dcT  displaying  the  value  on  a  tOmm-htgh  LCD,  The 
Checkman  Mini  also  features  an  audible  continuity  checker  and 
diode  tester 

The  Checkman  Mint  retails  for  $35;  for  complete  information, 
please  check  Reader  Service  number  217, 


built-in  frequency  counter,  and 
an  LED  bargrapll  deviation  in- 
dicator. 

The  COM-3  runs  on  a  built-in 
rechargeable  battery  and  weighs 
less  than  10  pounds,  making  it 
ideal  for  portable  use.  Suggested 
list  price  is  $1 ,995;  for  further  in* 
formation,  please  check  Reader 
Service  number  205. 

220  TRANSVERTER 

Microwave  Modules  of  Liver- 
pool, England,  has  announced 
the  MMT  220-28  15- Watt  linear 
transverter  for  220-225  MHz,  The 
unit  connects  directly  to  the 
transverter  jack  on  your  transceiv- 
er and  features  a  MOSFET  front 
end  for  excelJent  receive  perfor- 
mance. Transmit  mixer  sensitivity 
for  full  output  is  1  mW, 

The  MMT  220*28  retails  for 
$250;  for  more  information,  check 
Reader  Service  number  208. 

WELLER  PYROPEN 

The  new  Pyropen  from  Weller* 
is  a  versatile,  LP-gas  catalytic 
soldering  iron,  torch,  and  hot-air 
gun.  The  handle  stores  enough 
gas  for  about  thre&  hours  of  op- 
eration and  lakes  only  a  few 
seconds  to  refill.  A  control  lev- 
er regulates  the  gas  volume  and 


Welter's  Pyropen  gas-powered 
soldering  iron. 
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Davfe  Tech 's  rechargeable  power  screwdriver 


adjusts  the  temperature  for  sol- 
dering. Temperature  control 
ranges  from  392 •  to  932*  F.  A 
number  of  tips  are  available,  In- 
cluding a  power  chisel,  a  tapered 
needle,  a  micro  spade,  and  a  ta- 
pered pyramid. 
Reader  Service  number  210. 

RECHARGEABLE 
SCREWDRIVER 

Da v!e  Tech,  Inc.  now  offers  a 
powerful  multipurpose  screwdriv- 
er which  runs  on  rechargeable 
NiCd  batteries.  The  tool  fea- 
tures an  LED  battery  indicator,  a 
forward/reverse  switch,  a  de- 
tachable pistol  grip,  and  four 
driver  bits. 

Reader  Service  number  206. 

JENSEN 
STRIPPER 

Jensen  tools  has  introduced 
a  thermal  wire  stripper  designed 
to  remove  thermoplastic  insu- 
lation from  T4-30  AWG  wire. 
The  specially  shaped  ntchrome 
element  heats  to  450°  F  in 
less  than  five  seconds,  and 
Jensen  claims  that,  due  to  the 
minimal  mass  of  the  element,  it 


will  no!  bum  you  if  you  touch  it 
during  use. 

For  more  information  about 
Jensen's  thermal  stripper  or  for  a 
free  catalog  of  Jensen  tools,  check 
Reader  Service  number  21 1 . 

IRI  FILTERS 

International  Radio,  Inc.,  has 
added  a  number  of  6-  and  8-pole 
filters  to  their  line  of  products.  The 
new  filters  cover  the  ICOM  730, 
735.  740,  745.  751.  R70t  R71A, 
271,  471,  and  1271,  and  Ken- 
wood's 930T  940,  630,  and  R- 
2000.  Afso  available  from  IRI  is  a 
CW  switch  kit  for  the  TS-940/930/ 
830,  which  yields  a  new  250-Hz 
CW  position, 

For  more  information  on  IRI  fil- 
ters, check  Reader  Service  num- 
ber 212, 

NEVADA 
CAPS 

Nevada  Communications  of 


Thermal  wire  stripper  from  Jen-      New  On-Glass  CB  antenna  from 
sen  tools.  Antenna  Specialists. 

"When  You  Buy,  Say  73" 


Nevada  Communications*  variable  capacitor  kits. 


Portsmouth.  England,  has  an- 
nounced two  high-power  variable 
capacitors  for  amateur  use.  The 
TC-250  is  a  13-250-pF  capacitor 
and  the  TC-500  gangs  two  sec- 
tions together  for  up  to  500  pF; 
both  models  have  a  breakdown 
voltage  of  7.8  kV  and  a  plate  air 
gap  of  2  mm. 

The  capacitors  are  approxi- 
mately $30  and  $40  for  the  TC-250 
and  the  TC-500T  and  both  are 
available  at  a  lower  price  in  kit 
form.  For  complete  details,  please 
check  Reader  Service  number 
213, 

CB  ON-GLASS 

A  new  On-Glass*  CB  anten- 
na designed  to  look  like  a  cellu- 
lar telephone  installation  is  avail- 
able from  The  Antenna  Special- 
ists. The  model  M-906  uses  a 
no-holes  mount  which  couples 
rf  through  the  windshield.  The 
black  whip  is  protected  from 
the  elements  with  DuracoaP\  a 
highly  resilient  material  resis- 
tant to  abrasion  and  extreme  envi* 
ronments, 

For  further  information,  check 
Reader  Service  number  207. 


PCB  DESIGN 

Project: PCB  is  the  name  of 
new  CAD  software  offered  by 
DASOFT  Design  Systems,  The 
package  assists  in  the  design  of 
multilayer  printed  circuit  boards 
with  schematic  capture,  auto* 
matic  routing,  and  board  layout  (a 
plot  routine  generates  camera- 
ready  art). 

After  a  schematic  is  entered 
using  the  mouse*driven  editor, 
pin  connections  are  defined, 
Nextt  the  board  itself  is  de- 
signed by  defining  the  size  and 
shape  of  the  substrate,  location 
and  size  of  cutouts,  and  the 
footprint  and  placement  of  parts. 
A  library  of  standard  parts  is 
available,  or  you  can  burtd  your 
own.  The  routing  algorithm  then 
takes  over  and  lays  out  the 
traces.  Finally,  the  plot  section 
generates  proof  copies  with  prob- 
lem areas  marked,  or  camera* 
ready  artwork. 

Project:PCB  requires  an  IBM 
XT,  AT,  or  compatible  with  640K 
RAM  and  at  least  1 0  megabytes  of 
hard-disk  storage.  List  price  is 
$950;  check  Reader  Service  num- 
ber 209, 


EVERYTHING  tN  HF  WIRE  ANTENNAS:  FROM  DtPOLES  TO  5VPERLQOPS 
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ICOM  IC-120 

1.2-GHz  Mobile  FM 
Transceiver 


Number  29  on  your  Feedback  card 


I 


COM  of  America  has  been  making  great 
strides  toward  a  full  product  line  of  UHF  radio 
equipment  in  recent  years.  Along  with  their 
KM 271 A  (reviewed  in  September,  1966), 
ICOM  also  off ers  the  IC-120,  a  mobile,  1-Watt. 
synthesized  transceiver  for  the  1260-1300- 
MHz  range. 

I  received  the  120  and  the  1271 A  for  review 
at  the  same  time,  and  I  intended  to  run  some 
tests  using  both  in  the  low-power  mode.  My 
plan  was  thwarted  by  a  blown  front  end  in  the 
120,  so  an  alternate  setup  was  arranged  for 
the  replacement  120. 

Features 

The  120  is  about  the  same  size  as  ICOIWs 
popular  IC-27A/37A/47A  series  FM  radios,  al- 
though ii  uses  a  different  bracket.  Frequen- 


cies are  selected  by  two  vfoTs  in  1 0-  or  20-kHz 
steps,  with  six  memory  channels  incorporat- 
ed. The  transmitter  is  rated  at  1  W  output 
power  across  50  Ohms,  drawing  2.0  Amps 
while  doing  so.  The  receiver  is  rated  at  less 
than  ,3  uV  for  12-dB  Sinad,  and  the  squelch 
sensitivity  is  in  the  range  of  .25  uV. 

As  far  as  actual  operation  goes,  it's  easy  to 
set  the  controls  and  program  the  memories. 
The  frequency  offset  is  programmable,  which 
is  a  good  thing  since  the  Japanese  seem  to 
have  one  standard  and  we  in  the  U.S.  another! 
As  you  can  imagine  from  running  1  Watt  out- 
put, there's  no  low-power  switch.  Other  con- 
trols allow  you  to  step  up  and  down  in  1-MHz 
increments,  which  is  about  as  fast  as  stepping 
up  and  down  in  100-kHz  increments  on  a  144- 
MHz  radio.  SLOW.  Don't  forget,  we're  try* 
ing  to  cover  40  MHz  of  bandwidth  here — more 
bandwidth  than  50T  144,  220,  and  430  MHz 
put  together! 

ICOM  employs  a  type  N  connector  as  on  the 
1 271  A.  Another  rear-panel  connector  is  desig- 


Photo  A  The  Larsen  1300-MHz  coffinear  an- 
tenna with  NMO  magnetic  mount  in  position 
on  the  Honda  '$  roof. 
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nated  "Accessory  Socket"  and  allows  remote 
T-R  keying  of  the  120,  supplies  remote  13.8  V 
dc,  and  allows  for  a  discriminator  meter  con- 
nection. Incidentally,  the  remote  keying  cor> 
nection  would  be  very  useful  for  a  1260-MHz 
remote  base  link  or  repeater  link.  An  external 
Speaker  jack  is  provided  as  well 

An  unusual  feature  is  the  RlT  control.  You 
don't  see  these  on  FM  transceivers  on  lower 
frequencies,  but  any  synthesizer  error  of.  sayt 
1%  at  144  MHz  quickly  becomes  9%  up  here. 
Therefore,  someone  transmitting  on  what  he 
thought  was  1 260.00  MHz  could  actually  be  as 
low  as  1236.97  MHz  or  as  hfgh  as  1283  MHz! 
Fortunately.  ICOM  rates  the  frequency  stabili- 
ty within  0005%— which  is  still  off  by  6.3  kHz; 
hence  the  need  for  the  RlT.  In  this  case,  the 
RlT  still  covers  +5  kHz,  so  it  should  do  the 
trick. 

The  standard  offset  provided  is  ±10  MHz. 
You  can  scan  the  six  memories  or  between 
any  two  frequencies  programmed  into  memo- 
ries 1  and  2.  Scanning  speed  is  adjustable 
through  the  top  cover,  as  is  the  scan  pause 
interval,  stopping  on  a  busy  channel,  and  CPU 
reset. 

Test  Equipment 

Not  having  any  accurate  test  equipment 
to  verify  claims  (at  least  as  far  as  receiver 
sensitivity  goes),  I  decided  the  best  way  to 
find  out  about  the  receiver  was  in  a  mobile 
situation.  Two  Larsen  Electronics  colHnear 
antennas  for  1300  MHz  were  obtained  cour- 
tesy of  the  factory  for  this  test,  and  I  installed 
the  120  in  my  Honda  with  the  antenna  fed 
by  1 7  feet  of  low-loss  Belden  931 1  RG-58/U. 
Its  loss  at  1300  MHz  is  rated  at  16  dB  par 
100  feet,  Incidentally,  the  Larsen  antennas 
use  a  special  mount— type  MM-NMO— and 
will  definitely  not  work  with  the  more  con- 
ventional LMO  series 
mounts. 

Photo  A  shows  the 
Larsen  1300-MHz  an* 
tenna  atop  the  Honda, 
For  purposes  of  this 
test,  I  again  enlisted 
the  services  of  Steve 
Katz  WB2WIK  who 
agreed  to  put  the 
hodgepodge  of  stuff 
Shown  in  Photo  B  in- 
to his  Toyota.  It's  ac- 
tually my  trusty  Ken- 
wood TR-9000  with  a 
Microwave  Modules 
MMT- 1296/1 44  and 
appropriate  connect- 
ing cables.  This  set- 
up runs  about  1 .5 
Watts  output,  on  par 
with  the  2+  Watts  I 
measured  from  the 
120  with  the  Bird  43 
and  the  5-W,  400- 
1,000-MHz  slug, 

Test  Results 


Photo  8  The  companion  setup  on  1296-MHz  FM^an  MMT-1296/144 
and  TR-9000  exciter.  A  Larsen  antenna  was  also  used  here. 


To  say  the  range  is 
limited  when  running 
low-power  levels  at 


1296.200  MHz  (our  test  frequency)  is  an  un- 
derstatement! At  one  point,  Steve  and  f  were 
no  more  than  a  quarter  mile  apart,  yet  I 
couldn't  copy  him  at  all  due  to  foliage  attenua- 
tion. Steve  positioned  himself  atop  one  of  the 
higher  spots  around  here  on  a  ridge  with  good 
views  in  all  directions,  white  I  drove  up  and 
down  smaller  hills  nearby. 

Results  were  as  I  expected:  full-quieting 
copy  when  line  of  sight  was  less  than  about 
one  mifet  and  driving  behind  ridges  within 
a  half  mife  resulted  in  complete  loss  of  sig- 
nal* Audio  reports  were  excellent.  Inciden- 
tally, the  120  uses  a  3SK48  in  the  front 
end,  which  I  believe  is  a  tow-noise  MOSFET 
(also  used  in  ICOM's  430-MHz  gear).  This  ra- 
dio would  benefit  from  a  preamp  if  running 
the  outboard  10-Watt  accessory  amplifier, 
model  ML- 12, 


The  results  obtained  from  the  driving  tests 
indicate  that  you  probably  would  need  the  10- 
Watt  amplifier  most  of  the  time,  especially  if 
trying  to  access  a  repeater.  In  hilly  areas,  such 
as  here  in  northern  New  Jersey,  it  woutd  be  all 
but  impossible  to  work  a  repeater  unless  you 
were  within  tine  of  sight  of  it.  Based  on  these 
observations,  stations  living  in  relatively  flat 
areas,  such  as  the  Midwest  and  Southwest, 
using  repeaters  on  tall  structures  with  long 
horizon  sightlines.  will  get  the  most  out  of  the 
120.  Out  here,  it's  all  but  useless  except  for 
local  area  net  operation  and  possibly  point-to- 
point  links. 

Concluston 

This  radio  is  not  for  everyone.  I  couldn't 
think  of  any  particular  use  to  put  it  to  except  for 
low-power  point-to-point  links  or  as  a  remote 


base  link.  1  think  it  would  be  very  popular  in  a 
city  environment  where  a  wide-coverage  ma- 
chine was  line-of-sight  to  most  of  the  users. 
The  apartment  dweller  restricted  by  antenna 
size  could  have  a  ball  with  a  small  1260-MHz 
yagi  on  a  balcony  for  simplex  or  repeater  work. 
And.  of  course,  it  would  be  ideal  for  point-to- 
point  packet  communications  where  privacy 
was  desired. 

Remember  that  turning  the  average  1296 
yagi  90  degrees  away  from  you  puts  the  signal 
down  over  80  dB,  and  you  have  the  possibility 
of  co-channel  operation.  One  station  could  be 
horizontally  polarized  and  the  other  vertically 
polarized*  Could  this  be  a  solution  to  FM  chan- 
nel congestion?  Those  who  have  the  right 
setup  might  wish  to  try  it  with  the  120.  Now  if 
ICOM  would  just  come  out  with  a  multimode 
version  of  this  radio  ■ 


Mirage/KLM  1.2-44  LBX 

44-element  1.2-GHz  Yagi 


by  Peter  H,  Putman  KT2B 


Mirage/KLM 

PO  Box  1000 

Morgan  Hill  CA  95037 

Price  class:  $154 


With  the  expansion  of  major  equipment 
manufacturers  (such  as  ICOM.  Ken- 
wood, Microwave  Modules^  and  SSB  Elec- 
tronics) into  the  23-cm  band,  it  was  only  a 
matter  of  time  before  we  started  to  see  new 
antennas  for  this  band.  Some  have  been 
around  for  a  while  (F9FT  23-eiernent  yagi,  Jay* 
beam,  Down  East  Microwave  loop  yagi),  while 
others  are  relative  newcomers  (F9FT  55-ete- 
ment  long  boom  and  KLM  1,2-44  LBX). 

Readers  will  remember  that  the  F9FT  55*el* 
ement  yagi  was  reviewed  back  in  April,  1986, 
Using  a  formula  derived  by  engineers  at  MIT\ 
the  measured  gain  was  found  to  be  within  25 
dB  of  the  claimed  gain.  I  obtained  a  pair  of  the 
KLM  1 .2-44s  to  make  that  very  same  mea- 
surement—but f  m  getting  ahead  of  myself! 

The  KLM  t.2-44  LBX  comes  essentially 
complete  from  the  box,  You  need  only  push 
the  two  boom  sections  together  and  attach  the 
horizontal  boom  brace  and  masi  mount,  as 
well  as  the  pre-assembted  and  tuned  dnven- 


NumtMtr  30  on  your  Feedback  card 

element/reflector  section.  Assembly  time  from 
opening  the  box  is  about  20  minutes  and  re- 
quires only  a  screwdriver  and  f  1/32  and  5/16 
nuldrivers.  The  two  boom  secltons  are  joined 
where  one  of  the  elements  passes  through  the 
boom,  and  the  element  insulating  collar  keeps 
it  secure.  Photo  A  shows  the  completed  beam. 

The  horizontal  boom  brace  runs  under- 
neath the  antenna  boom.  The  brace  is  at- 
tached to  the  boom  using  clamshell-type  as- 
semblies. The  boom  brace  is  what  gets  bofted 
to  the  main  mast,  since  most  masting  is  such  a 
significant  portion  of  a  wavelength  at  23  cm 
that  it  would  severely  de-tune  any  element  it 
was  behind  or  in  front  of 

The  driven  element^ reflector  is  clever.  It 
consists  of  a  hardline  balun  and  sltff-wire  driv- 
en element  (folded-dipofe  design)  encased 
in  a  hard  plastic.  Also  encased  is  the  rear 
end  of  the  type  H  connector,  and  fitted  over 
it  and  secured  with  a  nut  and  tockwasher  is 
the  screen-type  reflector.  A  secondary  strap 


from  the  screen  to  the  boom  makes  the 
ground  connection  for  rf.  See  Photo  B  for  a 
close  view. 

The  entire  assembly  is  fit  snugly  into  the 
rearward  section  of  the  boom  (identified  by  the 
screw  hole  for  the  reflector  ground)  and  se- 
cured with  (he  first  director.  Very  strong!  In 
fact,  the  whole  antenna  is  built  like  a  tank! 
Compare  it  to  the  plastic-supported  elements 
on  the  F9FT  or  a  standard  loop  yagi  and  you'll 
see  that  with  the  1/4 "-diameter  aluminum  rod 
elements,  if  would  be  pretty  hard  to  break 
anything  on  this  beam. 

Speaking  of  which,  this  design  is  unconven- 
tional because  the  elements  do  go  through  the 
boom  as  opposed  to  being  supported  above  it. 
Does  it  de*lune  the  design?  Not  at  all,  as  KLM 
claims  18,2-dBd  gain  for  the  1.2-44  LBX,  In 
my  tests,  I  set  out  to  verify  these  claims,  The 
test  range  was  two  masts  10  feet  high,  70  feet 
apart  (100  wavelengths  at  23  cm). 

One  problem  I  was  going  to  have  was  the 
accuracy  of  my  rf  miltivoltmeter  at  23  cm, 
since  the  rf  head  was  only  accurate  lo  600 
MHz.  Some  calibration  tests  were  performed 
using  the  JC-120  as  a  signal  source.  II  devel- 
oped 2.6  Watts  into  a  50*Ohm  dummy  load,  as 
measured  with  a  Bird  43  and  5-W  slug  These 
measurements  were  verified  on  a  25k  slug  (25 
W.  1.1-1.8  GHz).  Then,  the  rf  millivoltmeter 
was  driven  through  pads  known  to  be  good  at 


Photo  A,  The  completed  1.2-44  LBX  in  position  and  ready  to  test.  Note 
the  unusual  boom  brace. 


Photo  B.  The  driven  element  and  reflector  assembly  up  close.  The  balun 
is  made  from  miniature  hardline. 
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1300  MHz  to  arrive  at  the  final  fig- 
ure that  read  10.5  dB  high  at 

1296,00  MHz. 

The  next  step  was  lo  set  up  the 
IC-120  with  another  Bird  43  and 
the  feedline  to  determine  its  toss, 
This  was  calculated  lo  be  about 
1 ,5  dB  (it  was  a  little  more  than  1 3 
feet  of  821 4  RG-8/U)  and  was  veri- 
fied with  two  Birds  and  a  dummy 
load.  Locking  the  IC-1 20  on  with  a 
constant  power  source.  1  then  rotated  the 
companion  1.2-44  LBX  for  maximum  signal. 
The  reading  was  +12.5  dBm.  Subtract  10.5 
dBm  from  the  correction  factor,  and  you  have 
a  reading  of  +2  dBm,  or  1 ,75  rnW, 

If  you  use  the  formula  in  Fig,  1 ,  dividing  Pr 
by  Pt  (.001 75/2}  results  in  a  figure  of  .000875, 
or  8.75  x  10  *  Next,  use  the  left-hand  side  of 
the  formula  as  follows:  R  =  99.39  wave- 
lengths {70  feet)  and  K  =  .231  (23.1  centime- 
ters @  1296.100  MHz).  Putting  these  num* 


G2  =  (4nR/A)2  Pr/Pt  or  G  =  (4nR/A)(VPr/R) 

Q  »  Gain  expressed  arithmetically  (not  in  dB), 

k  =  Free  space  wavelength  in  units. 

R  =  Range  of  separation  of  antennas  in  same  units  (A). 


Fig,  1 .  Formula  for  calculating  gain  of  either  of  two  identical  yagis. 


While  no  data  was  available 
on  polar  plots,  I  would  sus- 
pect that  the  KLM  is  not  quite 
as  sharp  as  the  F9FT  55  ele- 
ment. Ill  try  to  update  this  data 
through  actual  use  in  the  com- 
ing months.  By  the  way,  input 
vswr  was  on  the  order  of  about 
1 .4:1 ,  whereas  KLM  claims  better 
than  1.5:1 — again,  a  conservative 
rating. 


hers  into  the  formula  4nR/A  results  in  the 
value  5,406.65.  The  square  root  of  .000875  is 
.0295,  and  .0295  x  5406.65  -  159.93.  This 
numerical  expression  of  gain  is  for  two  yagis. 
so  divide  that  value  by  two:  159.93/2  ■  79.96, 
Mow,  calculate  10  log  10  of  79.96,  and  the 
answer  is.  .  .19.02  dB.  Therefore,  one  of  the 
two  1.2-44  LBX  yagis  exhibited  19,02-dB  gain 
in  the  test  setup.  This  certainly  ts  close  to  what 
KLM  claims  at  18.2  dB,  and  in  fact  theirs  may 
be  a  conservative  rating. 


Conclusion 

The  KLM  1.2-44  LBX  is  a  sturdy;  well-de- 
signed antenna  for  the  1260*  1300-MHz  band 
and  exhibits  plenty  of  gain.  It  is  lightweight 
(less  than  10  pounds)  and  good  for  portable 
operation  as  well,  owing  to  its  rugged  con- 
struction and  easy  assembly  (or  disassembly). 
The  rigid,  large-diameter  boom  also  aids 
against  sagging  and  element  misalignment. 
Reader  Service  number  201  .■ 


Telex/Hy-Gain  OSCAR  Antenna  System 


by  Jim  Godron  NIEJF 


he  Telex/Hy-Gain  OSCAR  antenna  sys- 
tem represents  a  good  choice  for  any- 
one considering  satellite  work  in  a  serious 
way.  The  setup  (model  number  21 8S)  con- 
sists of  a  30-element  43S-MH2  antenna  on  a 
134"  (4,2-wavelength)  boom,  a  16-element 
2m  antenna  on  a  168-3/4"  (2.1 -wavelength) 
boom,  and  a  hollow  five-foot  fiberglass  cross 
boom.  Everything  is  shipped  via  UPS  in  a  sin- 
gle box. 

The  435-M  Hz  antenna  consists  of  two  boom 
sections  that  are  held  together  at  the  point 
where  the  antenna  mounts  to  the  cross 
boom.  The  sections  fit  into  a  sleeve  that  is 


Telex  Communications,  Inc. 

9600  Aldnch  Ave.  So. 

Minneapolis  MN  55420 

Price  dass:  $365 
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compressed  by  the  mounting  assembly.  This 
arrangement  appears  to  be  quite  secure, 
and  I  anticipate  no  problems  from  it  in  the 
future. 

There  is  a  small  (12")  section  that  is  a  coax 
support  bolted  in  place  at  the  rear  of  the  boom. 
On  the  unit  that  I  received,  the  coax  support 
was  not  drilled.  It  was  a  fairly  simple  matter  lo 
drill  the  support,  but  I  was  surprised,  given  the 
overall  quality  of  the  antenna,  that  this  was 
required.  I  brought  this  to  the  attention  of  the 
factory (  and  when  they  checked  the  rest  of 
their  stock,  no  other  units  were  found  to  have 
this  problem. 


Photo  A.  Tetex/Hy-Gain's  OSCAR  antenna  system. 
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The  2-meter  antenna  consists  of  three 
boom  sections.  The  front  section  fits  inside  the 
center  section  and  is  boited  in  place,  The  rear 
and  center  sections  are  joined  by  an  inter* 
na!  sleeve.  The  boom  ts  herd  to  the  mast  by 
the  same  type  of  damp  used  on  the  70-cm 
antenna, 

The  elements  on  both  antennas  are  pre- 
cisely cut  and  color  coded.  They  tit  through 
two  insulators  and  are  held  in  place  by 
stainless-steel  slip  nuts.  Measurements  are 
given  to  1/32  \  I  suggest  that  you  triple- 
check  each  measurement  to  maintain  that 
1/32"  standard,  as  the  measurement  of  the 
exposed  sections  of  the  elements  must  be 
EXACT 

The  70-cm  antenna  uses  a  delta  match  and 
the  2m  antenna  uses  T-matched  driven  ele- 
ments. These  high-efficiency  designs  are 
easy  to  assemble,  but  I  noticed  on  both  anten- 
nas that  when  exact  measurements  were  ob- 
served, the  encapsulated  feedpoints  were  too 
narrow  by  about  1/4".  If  the  error  were  ab- 
sorbed by  each  side  of  the  driven  element 
equally,  the  feedpoints  could  be  off  by  as 
much  as  1/16".  I  think  it's  important  to  point 
out  that  I  have  noticed  no  operational  prob- 
lems because  of  this. 

In  addition  to  the  SO-239  (on  the  2m  anten- 
na) and  the  N  connector  {on  the  70-cm  anten- 
na), there  are  also  two  wires  coming  from  the 
coax  harness.  These  wires  are  attached  inter- 
nally to  switching  relays.  The  relays  are  rated 
at  200  Watts  and  allow  you  to  select  either 
right-  or  left-hand  circular  polarization  with  the 
application  of  9  lo  1 5  V  dc.  The  Kenpro  rotator 
that  I'm  using  requires  six  conductors  for  each 
rotator  (azimuth  and  elevation).  By  using  6- 
conductor  rotor  cable,  I  can  easily  use  this 
most  interesting  feature. 

The  manufacturer  suggests  that  you  allow 
at  least  four  hours  for  assembly  of  each  anten- 
na. While  it  didn't  take  me  nearly  that  long,  I  do 
think  it's  a  good  idea  to  work  in  an  unhurried 
manner. 

I  assembled  the  antennas  over  several 
evenings  in  the  basement,  so  it  didn't  present 
much  of  a  problem  when  the  2m  antenna 


Expanding  Our  Horizons 

Introducing 

Mirage/KLM  1.2-44  LBX 


Factory  Tested 
Completely  Assembled 
Completely  Weatherized  Balun 
Also  Available  Soon  . . . 
Power  Dividers 


The  first  1260  MHz  to  1300  MHz 

Made  in  the  U.S.A. 


SPECIFICATIONS 
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•  VSWR Better  than  1.5  to  1 

•  Feed  Imp 50  Ohms 

•  Balun 4:1  Rigid  Coax 


Mechanical 

Beam  Length  12'  4" 

Element  Length 4.5" 
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Windload 1  sq.  ft. 
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turned  out  to  be  missing  some  hardware.  I 
phoned  Telex  and  had  the  parts  the  next  day.  I 
had  a  very  interesting  conversation  with  Tetex 
about  their  quality  control  process,  and  I'm 
convinced  that  the  several  very  small  prob- 
lems that  I  had  are  the  result  of  my  getting  the 
first  antenna  off  the  line. 

The  installation  of  the  system  went  fairly 
easily.  We  put  the  antennas  and  rotator  to- 
gether and  then  hoisted  the  whole  thing  to  the 
top  of  a  40-foot  tower.  The  antenna  required 
this  height  in  order  to  clear  the  trees,  and  I  was 
a  little  concerned  about  the  long  run  of  trans- 
mission line. 

Joel  Knoblock  of  RF  Connection  came  up 
with  the  solution  in  the  form  of  International 
9086  cable.  This  is  the  imported  version  of 
991 3,  and  Joel  tells  me  that  the  specs  may  be 
a  tittle  better.  In  operation,  the  9086  seems  to 
be  doing  the  job,  and  I  am  no  longer  con- 
cerned about  the  losses. 

ICOM  very  kindly  provided  me  the  use 
of  IC-271H  and  IC-471H  transceivers,  with 
power  supply  and  mast- mounted  preamps 
for  2m  and  70  cm.  These  full-featured  state- 


of-the-art  rigs  have  allowed  me  to  fully  ex- 
periment with  the  antenna  array,  and  I  have 
been  nothing  short  of  delighted  with  the  re- 
sults, In  addition  to  their  usefulness  as  sat- 
ellite antennas,  these  antennas  have  pro- 
duced excellent  results  in  terrestrial  work  as 
well.  The  2m  antenna  is  an  outstanding  per* 
former  on  FM  and  SSB,  and  I  find  that  I  use  it 
more  than  my  other  2m  antennas.  As  an  indi- 
cation of  this  performance,  I  can  hear  a  distant 
repeater  37  or  S8  on  my  omnidirectional  an- 
tenna, while  on  the  Telex  antenna  it  will  be 
+  40  dB  over  9.  1  have  routinely  conducted 
S9+  QSOs  over  T15  miles  on  FM  using  80  to 
1 00  Watts. 

Conclusion 

The  Telex  OSCAR  system  is  an  outstand- 
ing performer  as  a  satellite  system,  and  does 
double  duty  as  a  great  terrestrial  array.  De- 
spite the  minor  problems  encountered  m 
construction  of  the  beams,  I  would  recom- 
mend this  setup  as  an  excellent  value  for 
VHF/UHF  enthusiasts.  Reader  Service  num- 
ber 202,  ■ 


Kent  Morse  Key 

by  Perry  Donham  KW1 0 


Kent  Industries 

Distributed  by; 

Total  Electronic  Concepts 

PO  Box  400 

Lincoln  MA  01 773 

Price  class:  $50  (kit) 

$60  (assembled) 


19  II  tell  you  right  off  that  I'm  a  CW  freak.  For 
some  reason,  1  get  panicky  when  there's 
a  microphone  in  front  of  me — but  give  me 
a  Morse  key  and  I'm  right  at  home.  I  gener- 
ally use  an  electronic  keyer  and  my  Bench- 
er paddies,  but  I'll  occasionally  pull  out  a 
straight  key  and  pound  brass  for  a  while.  I 
enjoy  the  cadence  of  hand-sent  code;  ii  tends 
to  relax  me. 

You  can  imagine  my  glee,  then,  when  I 
was  asked  to  review  R  A  Kent's  solid-brass 

key.  I  had  admired  ^ 

them  at  shows  and 
often  thought  of 
buying  one,  and 
here  it  was  in  my 
shackf 

The  keys  are  sold 
as  kits  or  as  assem- 
bled units.  Mine  ar-  _ 
rived  assembled,  so 

I  can't  tell  you  if  it's  difficult  to  put  together.  My 
guess  is  that  it's  not  hard  at  all.  judging  from 
the  way  things  fit  together  so  nicely  and  the 
clarity  of  the  instructions.  The  brass  parts  are 
apparently  hand-turned  and  beautifully 
brushed.  A  ham  visiting  the  office  happened 
to  be  a  machinist,  and  I  showed  him  the  key. 
The  fellow  was  beside  himself!  "Look  at  the 
way  they've  knurled  these  knobs!  Look  at 
these  little  shoulders  on  the  fittings!"  I  was 
afraid  that  I  would  have  to  frisk  this  guy  when 
he  left. 

The  base  is  finished  oak,  a  nice  com- 
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plement  to  the  color  of  the  brass.  The  whole 
unit  is  quite  heavy  and  doesn't  slip  even  dur- 
ing vigorous  bouts  of  pileup  breaking.  The 
knob  is  a  large  Navy-type,  the  kind  with  a 
platform. 

I  should  stop  going  on  about  how  nice 
the  thing  looks  and  talk  a  bit  about  its  feel 
It  feels  fust  as  good  as  it  looks!  The  action  is 
very  firm  and  can  be  adjusted  finely,  The  con- 
tacts are  solid  silver,  and  I  noticed  none  of 
the  clicking  or  arcing  usually  found  in  keys 

of  lesser  quality.  My 


if  you  love  Morse  > 

you'll  certainly 

appreciate  this 

work  of  art" 


arm  got  Hred  after 
fifteen  or  twenty 
minutes  of  opera- 
lion  because  the 
key  is  tall — I  prefer 
something  like  a  J- 
28  that  rides  very 
mmmmmmmm^^^^^  low  to  the  table.  It 

takes  a  well-devel- 
oped wrist  to  work  the  Kent  key,  but  the  action 
is  extremely  smooth  due  to  the  circular  bear- 
ing races  and  the  close  tolerances  of  the  brass 
pieces. 

Obviously  I  like  this  key.  I  would  suggest 
that  Kent  make  a  little  brass  plate  to  go  on  the 
oak  that  could  be  engraved  with  a  callsign;  it 
would  be  perfect  for  presentations.  If  you  love 
Morse,  you'll  certainly  appreciate  this  work  of 
art.  The  keys  are  made  in  Britain,  but  you  can 
get  one  from  Total  Electronic  Concepts, 
Kent's  American  distributor  For  more  infor- 
mation, check  Reader  Service  number  203  .  ■ 


\U// 


•H    9   ]■  ^if6nt^a  Packet  Concepts 


*  1  Inkinti  *  'iBtptalrf*  mi  M  ■•tin  * 


Tour  COMPLETE  Packet  Source 
making  Packet  Radio  ai  eaiy  ai  1-2-3 


Terminal  Node  Controller  FHC  II 


*  »* 


0pd  19 


CLMOd* 

TAPR  TNC  2 


i  Compter*  Taph  CJ9fLrw*r*ion 

'  U  I  *    *4*rr*tt  and  Qu3|t*> 

1  Quuf  wi 


f* 


nn  iff  +  \  5  *r 

*-CJttO& 

(i35ma**?Mlfl*i 
ryixnb 


IBM™PC/XTCQJftPATIIli 


CPC-XT 


Hf 


itr 

Minimum  Sysfan 


.  f  ... 


SHMDAID 

■  tj(J  »  *i  Hurt**  Bert.  J  -'■ 

*  :  =  uitius  i  F^ofm 

«  !3A*WTPsa*Si0pl» 

■  At  HfJ*  Keyboard: 

•  Mrarm  OnptiKi  Video 

*  Sqnviung  TTL  Arnlwr  MfHHlflt 

•  Mull i  I  '0(P«iml*ti  Pari. 
Flow,   tS232.CI«fc  Ctf****;- 

•DG1I  :cndG*    USC 


UPGftAOB 
■*-  HMO  +46" 


+  H1 


OPTIONS 


*  Cut)  f  of  Qugim  en 
Cirtio<n  Copt  njwnticKiSi 

■  Qrt«r  DPTlWRAvKHUlWe 

'  -t*  \    IrsLgtoJf  on  rmnl 

-£4iAlw*tfiB      |15  be  «h 


sit* 


{iqKTqlfl  tuner  pad) 


414' 


?«****     144* 


RADIO  KITS  YHF/UKF/HF 

•  Uto  COMMANDS  3  mitir  Kit      1 54" 


I  "0  Wflft  fflfiww    I  "■>  t  txit  •mum 

±  400  KKJ  Ittsntw  WIT 

•v  <r&erv*C*n«-ifm*44Y 


•  The  EXPLORER  70  cm  Kit 

-  «G  to  *50  ***?  m  2i  *«J  Sftpt  140  dan  i 

-  S  MiT  (Wfntial   IOwOTI  IMj  rngn  ouifMl 

-  ±  i  MMZ  Retwdiei  Ot'ief 

*  The  Dlf  HF  Trantctlver  Kit 


144' 


224' 


AG  over  wr-vtm 
>~<*Q   ?0    15.  I  CI  mehernr«ailflpp*j 


+  14 


ft 


en. 


Power  Supfly  KH  for  IMIei  19 

Worid  Ranountd  Kiti  from 
DICK  SMITH  ELECTRONICS 


•« 


Tbt  COMPLETE  1-23  Pnckoa*    1299" 


i« 


I 


-  includes  TNC  II.  ltd  CPC-fcT,  Convnander 

Complete  with  power  supplies  and  cables 

(All  assembled  and  lesTed  as  a  system  for  48  hrs .  J 

*  1  twf  REPIAOMENT  Guarartta:  on  All  AssembM 
Producti  { Ask  ins  about  The  oetarti) 

*  NO  handling  or  Credii  Cord  Fees^ 
"  Shipping  via  UPS    FRKonTNCII 

*  Califoraia  oefrm&%  must  odd  6 E  *  soles  lis 

*  We  ttekonw  CUSTOM  Quom  -  deafer*  *»■ 

Order  Tall  Free  Outtidc  CA  Qvoitiont  t  In  form  prion 

1-800-233-0301  <op««*th      1  -209  625  8429 

rile i  65  0  301  7911  (vie  Wetter*  Unie*  iMtrfeee) 
f  0   i«i  44*9.  ViMfie.  CA  %%7U 


!.t'|Pfl  10  L'uiljjf  Wi'tluul   rral^f 


^259 


THE  MOST  AFFORDABLE 


;MJ^^; 


ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 
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BAND 
6M,2M,  220 
UHF 


WIRED 


$880 

$980 

(Also  available  for  commercial  bands!) 
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$630 
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FEATURES: 


♦SENSITIVITY  SECOND  TO  NONE!      0.  I^uV  Typ. 
•SELECTIVITY  THAT  CANT  BE  BEAT?      Botti  8  pole  xlal 

fitter  &  ceramic  filter  for  >100da  at   £  1 2kHz      Helical 

resonator  front  end  to  combat  de  senses  mtermod, 
•  Flutter-proof  squelch,  Automatic  frequency        control, 
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•COR-2  kit,  $38-  Audio  mixer,  local  spkr  amplifier,  tall  & 
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FEATURES: 

♦Very  Low  Noise:  0,7<JB  VHF,  0.84B  UHF 

*Htgh  Gain:  13-20dBT  depending  on  freq 

•Wide  Dynamic  Range:  lo  resist  overload 

•Stable:  new-type  dual-gate  GaAs  FET 

■  Speedy  tuning  range  desired:  26-30,  46-56,  137-150. 
I  50- 172.  210-230,  400-470.  or  BOO  960  MHz. 


LNW-(*) 

MINIATURE 

GaAs  FET 

PREAMP 

Unbelievably 
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$34 
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except  designed 

for  low  cost  &  small  size.  Only  5/8"W  *  1-5/8'L  X 

3/4'H.  Easily  mounts  in  many  radios 

*  Specify  tuning  range  desired:  25-35,  35-55,  5S-90.  90- 
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LNS-(*) 

IN-LINE 
PREAMP 

ONLY  $59/kit, 

$79  wired/testwl 

GaAs  FET  Praam p  with  features  similar  to  LNG 

series,  except  automatically  switches  out  of  line 

during   transmit.      Use   with   base   or   mobile 

transceivers  up  to  25W.    Tower  mtg.  hardware 

supplied, 

*  Specify  tuning  range  desired:  120-175,  200-240,  or 
40O-5O0  MHz. 


HRA  -(*) 

HELICAL 

RESONATOR 

PREAMP 

ONLY  $49  VHF 
or  $64  UHF 


Low-noise  preamps  with  helical  resonators 
reduce  intermod  &  cross-band  interference  in 
critical  application*. 

*  Specify  tuning  range  desired  143  150,  150-158,  158- 
162.  162-174.  213-233,  420450,  450-465,  or  465-475 
MHz. 


HIGH  QUALITY  X  WTO  ft  RCVR  MODULES 
FOR  REPEATERS,  LINKS,  TELEMETRY,  ETC. 


•FM  EXCITERS:  Kits  only  $68.  W/t$L46. 

TCXO  and  xtal  oven  available  2Wcont.  Up  to  3w 

intermittent. 

•TA51  for  10M.  6M.  2M,  1SO-174,  220  MHz 
'TA451  forofif- 

FCC  TYPF_  ACCEPTED  FOR  COMMERCIAL  BANDS. 
•VHF  &  UHF  LINEAR  AMPLIFIERS.  ForFMrxSSS.  Power 

levels  from  10  to  45  Watts.  Several  models,  hits  starting 

at  $78 


«R144/R220  FM  RCVRSfor  2M,  350-174,  or  220  MHz. 
0  1 5uV sens, 8-poJe  *tai  &   10  pole  ceramic  if  filters . 
helical  resonator  front  end  for  exceptional  selectivity, 
>  lOOtfB  at  ±  12kHz  (best  available  anywhere?)  Flutter- 
proof  squelch,  AFC  tracks  drifting  jtmtre.  Xtal  oven 
avaii  Kit$13S,w/t$198. 

•R451  FM  RCVR.  Same  as  above  but  UHF.      Tuned   Ime 
front  end.  O^uV  sensitivity    Kft  only  $138.  w/t$  198. 

•R76  VHF  FM  RCVR  for  1 OM,  6M,  2M.  220.  As  above,  but 
wto  AFC  or  heLres.  Kits  onty  $98  to  $1 18. 

•ftl  10  VHF  AM  RCVR  for  VHF  aircraft  or  ham  bands  or 
UHF    Kitonry$38_ 

NOW— FCC  TYPE  ACCEPTED  TRANSMITTERS, 
RECEIVERS,  AND  REPEATERS  AVAILABLE  FOR 
HIGH-BAND  AND  UHF.  CALL  FOR  DETAILS, 


RECEIVING  CONVERTERS 


VHF 
MODELS 


Kit  with  Case 

Kit  less  Case 

Wired  wteas* 
UHF  MODELS 

Kit  with  Case 

Kit  leu  Case 

Wired 


$49 
$39 

$m 

$59 

$49 
$75 


ArUlmiii 
Jncyt  R»tf 

144  146 
143-147 
144-144  4 
146-141 
120-322 
220-224 
122324 

432434 

43&417 

43J-4M 

43A3S 

W342J 
•99429 


l|*4*hf+F 
_Outptrt_ 

1 4471 U 

»» 

144-141 
3*JQ 


37-27-41 
29-30 
3**0 
5044 
M» 

a«-» 

38- JO 
144-141 

STHM 

91  Si 

42244ft 

43D-tSd 


TRANSMIT  CONVERTERS 


ForSSS,CW, 
ATV.  FM.  etc 
Can  be  linked 
with  receive  con* 
for  tranceive 
1  to  2  W  out. 
Linear  PA"* 
a  vaNabie  tip  to 
50W. 


For  VHF, 
Model  XV2 
Kit  $79 
Wired  1149 
(specify  band) 

For  UHF, 
Model  XV4 
Kit  $79 
Wired  $139 


EjcU*r 
2l« 


»rtt«nfi» 
Outgirt 
T4fl4a 
US-I49 


3737  4 
3*30 
50*44 

144-144 

144  146 

2*» 
2ft  W 

fiiai 

144  14A 


144-144  4 
33*222 
33*224 

MM52 

3&-30 

433434 

4131-437 


4H43I 


HAMTRONICS,  INC. 

65-E  Moul  Rd.;  Hilton  NY  14468-9535 


I 

I 
I 


D  High  quality  equipment  at  reasonable  prices  surely 
appeals  to  me;  but  I  want  more  details  before  I  buy!  Rush  | 
my  copy  of  the  40-page  Ham  tronics  catalog  by  return  first  i 
class  mall.  I  enclose  $1  ($2  for  overseas  air  mail). 


Name 


Address 
City 


I 


State/ZIP 


J 


Order  by  phone  or  mail  •  Add  $3  S&H  per  order 
(Electronic  answering  service  evenings  &  weekends} 
Use  VISA,  MASTERCARD,  Check,  or  UPS  COD. 


ronics,  inc. 

1 6S-E  MOUL  ROAD-HILTON  NY  14468-9535 

PhOnO l  7 1 6-3 92*9430       Harntronk;**  is  m  mg&mnd  U»d*mstk 
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Sony  AIR-8  Scanner 


by  Marc  Stern  NIBLH 


Hi  ave  you  ever  wondered  why  some  manu- 
facturers do  the  things  they  do?  Take 
Sony,  for  instance.  The  giant  electronics 
firm  recently  entered  the  hand-held  scanner 
market. 

Now  you'd  think  that  with  Sony  in  the  game 
as  a  major  player,  the  other  hand-held  scan- 
ner builders — Regency.  Uniden/Bearcat,  and 
Radio  Shack— would  have  something  to  worry 
about.  After  all.  Sony  is  the  company  that 
capitalized  on  the  success  of  its  Walkman^ 
Watchman/Everythingman  personal  elec- 
tronics devices,  as  well  as  its  television  re- 
ceivers. But.  after  using  and  evaluating  the 
AIR-8  from  Sony  for  several  weeks,  I  can  say 
thai  the  others  have  nothing  to  worry  about.  In 
fact,  it  has  to  make  you  wonder  about  the 
company's  ultimate  commitment  to  the  re- 
ceiver market  or  at  least  what  its  perceptions 
of  that  market  are. 

For  starters,  it's  hard  to  judge  exactly  what 
this  scanner  is.  It  attempts  to  be  five  things  to 
five  differeni  users.  On  one  hand,  it  includes 
the  AM  broadcast  and  LF  bands,  so  the  AMer 
or  LFer  might  be  served  by  it.  On  the  other 
hand,  IX  also  has  the  FM  broadcast  band 
(where  you  can  hear  the  latest  in  hard  rock,  I 
suppose).  But  what  does  this  have  to  do  with 
scanners?  Further,  it  covers  VHF  from  136  to 
174,  and  it  covers  the  aeronautical  band. 

So,  who's  supposed  to  be  the  buyer?  Every- 
one, I  guess,  or  those  who  want  to  hear  as  odd 
an  assortment  of  frequencies  as  I've  seen  in 
any  receiver  in  the  last  10  years. 

Quite  frankly,  the  AIR-8  seems  to  me  to  be 
more  of  a  token  response  to  the  marketplace 
than  a  real  attempt  at  taking  a  significant 
measure.  Why,  from  one  standpoint  alone— 
sensitivity — the  others  have  absolutely  noth- 
ing to  fear 

During  my  evaluation,  1  compared  received 
signals  with  my  Kenwood  TR-26O0  and  its 
standard  rubber-ducky  antenna  and  ihe  AIR-8 
with  its  huge— 11-inch— floppy,  rubber,  heli- 
cally wound  antenna.  In  almost  every  In- 
stance, the  AIR-8's  received  sensitivity  just 
wasn't  up  to  snuff.  Local  repeatef  conversa- 
tions that  were  40+  on  the  HT  were  noisy  on 
the  AIR-8  and  tended  toward  motorboating  as 
if  the  signal  were  multi-path. 

Now  you  might  think  that  this  would  indicate 
the  AIR-fl  is  even  more  sensitive  than  the  Ken- 
wood because  it  was  hearing  multi-path  where 
the  Kenwood  was  steadfastly  picking  up  the 
signal.  However,  it  must  be  realized  that  the 
Kenwood's  S/H  meter  needle  was  pegged, 
and  I  really  don't  think  the  scanner,  which  is  a 
compromise  device  to  begin  with,  was  nearly 
as  sensitive. 

As  further  proof,  there  are  several  packet 
stations  on  145.01  in  my  area  that  are 
STRONG  on  just  about  any  other  receiver  I 
have  in  my  shack.  On  the  AIR-8, 1  could  barely 
hear  them. 


Sony  Corporation  of  America 

Sony  Drive 

Park  Ridge  NJ  07656 

Price  cfass:  $269 

Number  33  on  your  Feedback  card 


Another  indication  of  the  inability  of  this 
scanner  was  shown  to  me  by  the  same  packet 
stations.  As  I  was  listening  to  a  busy  focal 
repeater  more  than  1 ,6  MHz  above  the  packet 
frequencies,  I  suddenly  heard  the  telltale 
"braaap"  of  one  of  the  (ocals,  The  packet 
burst  was  coming  through  the  AIR-8  and  was 
being  supenmposed  on  the  FM  phone  signals 
I  was  listening  to. 

To  be  fair,  I  do  live  in  a  high  rf  region.  There 
are  more  public-service,  common-carrier, 
land-mobile,  satellite,  and  trunked  radio  ser- 
vices in  this  area  than  in  any  other  local  area 
that  I  know  of,  and  it  seems  my  home  is  in  the 
center  of  the  signals. 

But  this  still  doesn't  account  for  the  fact  that 
there  seemed  to  be  image  signals  at  the  low 
end  of  the  air  band — radio  stations  overpower- 
ing other  signals— that  were  roughly  10,7  MHz 
removed  from  their  fundamental  frequencies. 
Further,  why  the  manufacturer  chose  to  start 
the  air  band  just  above  the  FM  broadcast  band 
is  a  mystery  to  me. 

And,  it's  a  feature  that  overpowers  one  of 
the  nicer  aspects  of  the  scanner.  The  air  band 
seemed  to  be  where  the  AIR-8  was  most  sen- 
sitive, and  the  reception  of  some  big  jumbos 
on  their  way  to  this  area's  major  airport  was 
crystal  clear.  I  also  heard  the  control  tower  at 
several  small  airports  and  talk-around  be- 
tween the  tower  and  planes.  So,  it  makes  you 
wonder. 

It  also  makes  you  wonder  why  a  rig  that 
should  be  state  of  the  art  really  isn't.  Take 


birdies  and  images,  for  instance-  As  you  scan 
through  the  public-service  (PS)  band  (VHF), 
you  find  the  scanner  locking  up  all  over  the 
place  and  you  hear  image  signals,  signal-re- 
lated emissions,  and  birdies.  The  scanner 
seems  \o  lock  up  about  two  or  three  times  per 
hundred  kHz  of  band  scanning.  Those  lock* 
ups  occur  from  birdies  and  images,  as  well  as 
from  signal-related  noise. 

Again,  this  could  be  a  product  of  the  high  rf 
environment  surrounding  the  test  site.  But,  on 
the  other  hand,  the  other  scanners  that  are 
around  here  have  few  of  the  same  problems. 
In  fact,  about  the  only  problem  the  Sony  has  in 
common  with  the  others  is  synthesizer-related 
birdies,  which  are  endemic  to  this  type  of  rig. 

Another  point  to  question  is  the  AIR-8's 
scanning.  There's  no  resume  scan  feature. 
Most  other  scanners  include  resume  scan  af- 
ter carrier  or  resume  scan  on  time  as  standard 
features.  However,  the  Sony  is  a  throwback  to 
the  days  when  scanners  had  to  be  restarted 
manually.  Hitting  the  +  or  -  key  on  the  front 
panel  starts  up  the  scanner  until  it  gets  to  the 
next  noise  point. 

And,  speaking  of  those  buttons,  they  are 
laid  out  on  the  front  at  an  angle  rather  than 
being  placed  vertically  or  horizontally.  I  can't 
guess  the  ergonomic  reasons  for  putting  the 
execute  (command)  key  in  the  upper  right,  the 
keypad  slanted  10  or  15  degrees,  and  the 
other  keys  at  various  angles  as  well  because  I 
wasn't  in  on  the  design  phase  of  this  receiver. 
But  f  can  say  that  it  is  a  rather  unusual  layout, 
which  is  neither  intuitive  nor  particularly  easy 
10  use.  Restarting  a  scan  requires  a  hunt  for 
the  key  among  five  keys  in  the  bottom  of  the 
front  panel. 

While  I'm  on  the  topic  of  the  front  panel,  the 
liquid-crystal  display  is  dim  and  hard  to  read  in 
just  about  any  light  and  at  any  angle.  The  best 
angle  I  came  across  during  the  review  was 
about  45  degrees,  which  is  the  angle  that's 
right  for  nearly  all  LCDs,  The  only  problem  that 
arose  was  that  the  hand-held  scanner  had  to 
be  kept  at  that  angle,  which  defeats  the  pur- 
pose of  this  portable.  At  any  other  angle,  you 
really  couldn't  see  the  readout.  The  green 
background  light  was  unusable  because  it  lit 
the  display  only  to  a  low  level 

The  controls  at  the  top  were  afso  interest- 
ing. You  must  remember  to  press  on  them  to 
access  the  features  because  they  are  locking 
pushbuttons.  The  automatic  squelch  is  a  laud- 
able feature;  however,  it  makes  the  volume 
impossible  to  increase  or  decrease  unless  you 
remember  to  push  the  button. 

To  its  credit,  the  Sony  pocket  scanner  has 
very  good  audio  rendition,  which  rivals  full- 
sized  scanners.  The  basses  are  rich  and  the 
highs  are  fairly  full,  The  midrange  is  empha- 
sized, but  the  top  and  bottom  ends  of  the  voice 
spectrum  haven't  been  forgotten. 

Further,  each  radio  service  that's  covered 
has  Its  own  set  of  memories—  1 0  per  service — 
which  is  convenient  as  you  move  through  the 
rather  diverse  set  of  services  that  are  covered. 
The  only  problem  with  this  is  that  the  memory 
scan  display  consists  of  a  barely  visible  little 
dot  moving  through  a  range  of  little  dots  on  the 
right  of  the  screen. 

Finally,  the  antenna  connector  is  a  low-loss 
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BNC  typeT  so  rnsertion  losses  are  minor  and 
the  AM  antenna  requires  a  separate  miniature 
plug  and  can  easily  be  confused  with  the  ear- 
phone jack  in  the  dark. 

Perhaps  the  most  troubling  piece  of  thrs 
picture  is  the  scanner's  memory.  II  is  totally 
volatile:  tf  you  take  the  power  off  it  for  more 
than  a  moment  or  twof  there  goes  everything 
youVe  programmed, 

This  wouldn't  be  such  a  problem  except  for 
the  fact  that  this  scanner  is  a  battery  hog.  A 
fairly  fresh  set  of  batteries  gave  out  in  less 
than  six  hours,  and  a  new  set  in  about  eight 
Replacing  those  batteries  meant  opening  the 
cover  and  removing  them,  But,  as  the  instruc- 
tion book  for  this  device  states,  removing  the 
batteries  for  more  than  a  minute  or  so  wipes 
out  the  memory.  So  remember  to  be  quick 
about  battery  changes  if  you  buy  this  scanner. 

This  makes  me  ask  whyk  in  this  day  of  non- 
volatile RAMt  Sony  couldn't  have  included  a 
capacitive  charge  which  would  have  held 
memory  for  a  long  time,  or  why  it  couldn't  have 
included  a  long-lasting  small  battery  for  mem- 
ory retention.  There  is  a  NiCd  pack  available 
from  Sony. 

Altogether,  then,  if  you're  in  the  market  for  a 
hand-held  scanner,  take  a  took  at  the  Unfden- 
Bearcat,  Regency,  or  Radio  Shack  series. 
They  are  far  more  sensitive  and  meet  the 
needs  of  the  average  amateur  better.  There 
seems  to  be  a  lot  of  potential  in  the  AIR-8,  but  it 
certainly  hasn't  been  realized  yet,  and  I  would 
urge  you  to  wait  until  it  is,  Reader  Service 
number  204,  ■ 


VfSA-MC 

AM£X-DISC, 


ASSOCIATED  RADIO 

8012  CONSER  BOX  4327 
OVERLAND  PARK.  KANSAS  66204 


BUY  —  SELL  —  TRADE 

ALL  BRANDS  NEW  AND  RECONDITIONED 


WE'LL  BUY  YOUR  EXTRA  RIG 

OR  ENTIRE  STATION 
Call  31  3/381  -5SOQ 

DISCOUNT  PRICES 

SEND  S2  FOR  CATALOG 

AND  WHOLESALE  LIST 


PACCaMM  TNC-220 


$1  24.95 

KIT 


HF  /  VHF  Terminal  Node  Controller 

'159.95 

ASSEMBLED 


The  TNC-220  is  a  new*  low-cost  Packet 
Terminal  Node  Controller  evolved  from 
the  Rac-Comm  "mC-200  (TAPR  TNC-2). 
It  uses  more  large  scale  integrated  cir- 
cuits and  fewer  components  to  provide 
greater  functionality ,  reliability  and 
sensitivity  with  reduced  size  and  cost. 
The  single-chip  modern  used  for  both  300 
baud  HF  and  1200  baud  VHF  operation 
has  two  radio  ports.  Switching  between 
ports  is  done  entirely  in  software  and  no 
cable  changing,  no  switch  setting  and  no 
retiming  is  required!  The  HF  port  has  an 
active  bandpass  filter  and  provides  either 
FSK  or  AFSK  keying.  An  optional  tuning 
indicator  slides  inside  the  cabinet-  A 
standard  modem  disconnect  header  will 
connect  accessory  high-speed  or  satellite 
modems. 


Two  radio  ports 

7910  single-chip  modem 
300  and  1200  bauds 
Enhanced  command  set 
Multi-color  status  LED's 
Supports  RS-232  and 
TTL  computers 
Active  HF  bandpass  filter 
Tuning  indicator  option 
12  voit  DC  operation 
Premium  quality  case 
6"  w  x  2"  h  x  T  d 


The  TNC-220  has  the  familiar  TAPR 
command  set  and  AX. 25  Levei  2  Version 
2  protocol  running  on  a  Z-80  processor 
with  32k  bytes  of  EPROM  and  16k  bytes 
of  battery-backed  RAM.  A  Zilog  8530 
SCC  performs  all  packet  HDLC  in 
hardware.  The  terminal  port  can  select 
either  RS232  or  TTL  for  your  C-64/128, 
VIC  20  or  other  TTL  computer.  Five 
targe,  color-coded  LED's  clearly  indicate 
status  at  a  glance.  The  power  switch  is 
now  located  on  the  front  panel.  Trie 
TNC-220  is  enclosed  in  a  rugged  ex~ 
truded  aluminum  cabinet  with  an  attrac- 
tive two-tone  blue  front  panel,  AH  indi- 
cators and  controls  have  large,  clear 
labels. 

Tech  Line  (813)  874-2980 

Write  For  Free  Packet  Catalog 


ORDER  DIRECT    800-223-3511     FREE  UPS  BROWN 


Pac-Comm  Packet  Radio  Systems,  3652  West  Cypress  St,,  Tampa,  FL  33607  -152 
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litis  £,  Suaret  OA4KO/YV5 
Apartmia  66994 
Caracas  1 061 -A 
Venezuela 


Secrets  of 
Silent  Switching 


Replace  your  big,  noisy  relays  with  tiny,  quiet  transistors. 


Since  their  earlv  days,  transistors  have 
been  used  as  switches  in  dc  circuits. 
Back  then,  the  only  limitations  were  low 
power  dissipation  and  low  breakdown  volt- 
age. Now,  high-voltage,  high-wattage 
switching  transistors  are  available  ai  a  frac- 
tion of  the  price  of  the  old  unreliable  and  now 
obsolete  semiconductors. 

While  reviewing  the  basks  of  dc  switch- 
ing, 1*11  discuss  the  modification  of  an  o!d 
Standard  Horizon  2.  Keep  in  mind  that  all 
procedures  are  applicable  lo  any  kind  of 
transceiver,  including  tubed  SSB  models. 

In  the  first  pan  of  this  two-part  article 
("Make  the  Switch  to  PIN  Diodes/1  Octo- 
ber, 1986),  I  discussed  the  design  of  a  new 
antenna  switching  circuit  for  the  Horizon, 
using  PIN  diodes  instead  of  relays.  This  time 
1  will  review  the  circuits  used  for  12-V-dc 
switching  using  semiconductor  devices  in- 
stead of  mechanical  units. 

What  Is  a  Switch? 

Since  we  intend  to  switch,  let's  review 
some  switching  fundamentals.  The  ideal 
switch  is  one  that  will  have  infinite  resistance 
when  open  and  a  zero  contact  resistance  when 
closed.  It  should  have  no  power  dissipated 
within  it,  and  drive  power  must  not  be  neces- 
sary to  hold  the  switch  in  either  an  on  or  off 
condition.  In  short,  it  must  be  100%  efficient! 
Yes,  you're  right,  such  a  device  doesn't  ex- 
ist, And  if  we  try  to  replace  that  hypothetical 
switch  with  a  transistor,  things  get  even 
worse! 

The  transistor  is  one  of  the  most  inaccurate 
but  most  widely  used  electronic  devices 
around.  It  is  so  inaccurate  that  most  parame- 
ters show  a  minimum,  a  maximum,  and  a 
typical  value.  When  used  as  a  switch  *  a  tran- 
sistor is  not  as  spectacular  as  a 
mechanical  switch  and  is,  in  fact, 
far  from  ideal,  Nevertheless,  we 
can  live  with  it  if  we  are  able  to 
control  its  inherent  deficiencies. 
We  can  take  advantage  of  the  op- 
tions the  transistor  offers  us  and, 
after  taming  it,  we  can  switch  al- 
most anything,  To  tame  the  beast . 
we  must  know  how  it  works  and  a 
bit  about  its  behavior. 

There  are  two  conditions  that 
make  a  transistor  useful  as  a 


Numb«rt  on  your  Feedback  card 

switch.  One  is  the  switch-on  condition  or 
"saturation,"  and  the  other  is  the  switch-off 
condition  or  "cut-off/1  During  saturation- 
see  Fig,  1(a) — the  base-emitter  junction  is 
forward-biased  and  the  emitter  is  pushing 
current  into  the  collector  through  the  base. 
Under  this  condition,  the  collector-emitter 
voltage  is  low,  the  result  of  a  very  low  inter- 
nal resistance  (I  to  60  Ohms),  This  is  the 
contact  resistance  of  the  switch,  which  ideal- 
ly should  be  0  Ohms. 

For  the  common-emitter  configuration 
shown  in  Fig.  1(b),  the  cut-off  condition  re* 
suits  when  reverse  bias  is  applied  to  the  base- 
emitter  junction;  the  emitter  current  is  then 
nearly  zero,  except  for  a  small  inherent  leak- 
age current.  For  germanium  transistors,  it 
is  necessary  to  apply  a  reverse  bias  because  of 
large  leakage  current.  For  silicon  transistors, 
this  condition  is  met  when  the  base  bias  is 
just  zero. 

The  combination  of  both  states  in  a  single 
circuit  is  shown  in  Fig.  1  (c),  The  forward  and 
reverse  bias  is  applied  by  connecting  the  base 
resistor  either  to  the  collector  side  to  aim  the 
switch  on  or  to  the  emitter  side  to  turn  the 
switch  off* 

Transistor  Specs 

The  most  important  parameters  of  a  tran- 
sistor are  its  breakdown  voltage,  maximum 
collector-emitter  current,  maximum  power 
dissipation,  beta  value,  and  ft  limits.  The 
breakdown  voltage  is  the  maximum  permissi- 
ble voltage  that  can  be  applied  to  the  unit. 
The  maximum  collector-emitter  current  is 
the  maximum  current  that  can  be  switched. 
Maximum  power  dissipation  in  Watts  is  the 
maximum  allowable  current  at  a  given 
voltage.  Beta  is  the  figure  that  reflects  current 
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Fig,  L  Transistor  saturation  (a)  and  cut-off  (b)  make  the  device  useful 
as  a  switch.  The  circuit  in  (c)  is  a  simple  way  to  switch  a  load  on  and  off, 
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amplification.  F,  is  the  parameter  that  tells 
you  the  maximum  frequency  at  which  the 
transistor  can  be  used  with  no  performance 
degradation. 

The  power  dissipation  of  a  transistor  is 
given  by  the  sum  of  the  base  current  times  the 
base-to-emitter  voltage,  plus  the  collector 
current  times  the  collector-to-emitter  volt- 
age. The  power  switched  by  a  transistor  is 
given  by  the  product  of  the  maximum  collec- 
tor voltage  at  cut-off  and  the  maximum  col- 
lector current  at  saturation.  Always  use  a 
transistor  with  a  power  dissipation  well  above 
the  power  to  be  switched.  Use  Ohm's  Law  to 
check  your  circuit  limits,  remembering  that 
the  maximum  collector  current  given  by  the 
manufacturer  can  often  be  exceeded  without 
damage  because  at  the  time  of  switching  the 
emitter-collector  voltage  is  very  low.  On  the 
other  side,  exceeding  the  breakdown  voltage 
is  always  dangerous,  as  is  exceeding  the  rated 

a  4u  ft— 

power  dissipation. 

With  the  simple  circuit  shown  in  Fig,  1(c) 
you  can  replace  the  relays  in  almost  any  ra- 
dio. Some  tricks  are  necessary  to  combine  the 
simple  normally  open  PTT  switch  with  the 
solid-state  SPDT  switch  needed  to  toggle 
the  power  source  to  the  receiver  and  to  the 
transmitter. 


Switching  the  Transmitter  + 12  V  Dc 

Now,  let's  go  into  our  business  of  switch- 
ing. First  I  will  analyze  the  circuits  used  in 
modem  transceivers  for  switching  +  1 2  V  dc 
in  the  transmitter.  The  first  thing  to  determine 
is  where  to  break  the  supply.  Old  equipment 
with  relays  used  to  change  the  +  12-V-dc 
supply  line  between  receiver  and  transmitter 
sections.  This  procedure  does  not  apply  for 
transistor  switching  since  the  total  transmitter 
current  would  flow  through  the 
transistor.  This  makes  very  litde 
difference  for  a  relay ;  most  relays 
used  for  switching  are  rated  in  the 
high-Amps  category.  In  using 
switching  transistors,  though,  it 
is  important  to  know  how  much 
current  will  flow  through  them. 

The  way  to  overcome  this  limi- 
tation is  to  maintain  the  12  V  dc 
permanently  in  the  high-level 
stages  (PA,  driver,  pre-driver, 
and  so  on)  and  switch  the  dc  pow- 
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Fig.  2.  An  example  of  a  radio  which  can  easily  he  modified  to  solid-state  switching. 


er  only  at  stages  using  less  current.  This  way, 
the  transistor  used  would  be  less  costly  and 

the  dissipation  requirements  would  be  less 
restrictive. 

To  modify  an  older  radio,  it  is  very  impor- 
tant to  ensure  that  those  stages  that  will  have 
permanently  applied  12  V  dc  will  not  self-os- 
cillate. Otherwise,  you  run  the  risk  of  perma- 
nent spurious  emission  that  may  cause  inter- 
ference, yield  a  bumed  final  transistor,  or 
result  in  a  call  from  the  FCC  monitoring 
station.  That  would  be  a  smack  in  the  eye! 

Modern  transmitters  using  better  PA  tran- 
sistors and  better  designs  are  less  prone  to 
oscillation.  This  is  not  the  case  with  old  solid- 
state  VHF  and  UHF  transceivers!  The  easiest 
way  to  test  the  radio  for  self-oscillation  is  to 
press  the  mike  PTT  when  you  have  a  wattme- 
ter installed  at  the  output,  Then,  pull  the 
crystal  of  the  corresponding  channel  and 
watch  for  a  drop  in  power.  The  power  should 
go  to  zero .  Sometimes  the  spurious  emissions 
are  as  high  as  the  normal  rated  power  output 
for  the  radio!  Bui  be  aware,  and  check  tor 
power  on  the  order  of  milliwatts,  too.  The 
best  procedure  is  to  use  a  spectrum  analyzer. 
Don't  get  discouraged  if  you  don't  have 
such  an  instrument— instead,  a  through-line 
wattmeter,  swr  meter,  or  rf  voltmeter  may 
be  used. 


Now,  if  no  power  is  detected  while  the  PTT 
is  pressed,  plug  the  crystal  back  in  and  try 
a  few  minutes  of  continuous  operation  on  a 
dummy  load  in  order  to  raise  the  tem- 
perature; then  repeat  the  procedure.  Be 
reasonable— do  not  bake  the  radio  until  it 
melts.  Spurious  emissions  are  very  often 
caused  by  overheating  in  a  poorly  designed 
(or  cheap  i  radio.  A  caution  is  in  order:  Some 
radios  generate  spurious  signals  due  to  poor 
design  or  misalignment,  but  this  is  not  al- 
ways the  case.  Occasionally  a  defective  tran- 
sistor or  capacitor  in  a  critical  circuit  may 
be  the  culprit.  Don't  overlook  misalign- 
ment; use  common  sense  and  read  the  service 
manual. 

It  is  important  to  recall  that  a  transistor  will 


Fig,  3.  Circuit  for  switching  12  V  dc  to  the 
transmitter. 


drop  some  voltage  due  to  its  internal  resis- 
tance. This  is  the  most  important  consider- 
ation in  selecung  the  transmitter  stages  that 
will  be  permanently  connected  to  +12  V  dc. 
for  the  higher  the  current  demand,  the  higher 
the  voltage  drop.  That's  why  1  recommended 
that  the  switching  he  as  far  as  possible  from 
the  PA  stage—  otherwise  you  will  need  a 
high-wattage  transistor  and  a  large  heat  sink. 
Fig.  2  shows  a  portion  of  the  diagram  of  a 
typical  radio,  like  the  one  we  arc  modifying. 
The  relay  breaks  the  transmitter  +  12-V-dc 
line  when  the  radio  is  in  receive  mode.  In  this 
condition  no  power  is  applied  to  the  transmit- 
ter stages.  J  have  checked  the  Standard  890-L 
and  found  no  oscillations  or  spurious  emis- 
sions when  the  crystal  is  unplugged.  This  is 
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Fig.  4,  Circuit  for  switching  12  V  dc  to  the 
receiver  sect  km. 
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Fig.  &  Pans  placement  diagram  for  the  switch. 


Fig,  5.  Complete  TX/RX  voltage  switching  circuit. 


not  the  case  for  older  radios  like  the  Standard 
model  803,  which  is  very  prone  to  sclf- 
oscillation. 

I  chose  to  permanently  connect  the  +  12~V- 
dc  line  to  the  PA,  driver,  and  pre-driver 
stages,  since  the  dc  voltage  regulator  is  not 
easy  to  switch-  I  then  placed  an  ammeter  in 
series  with  the  line  supplying  12  V  dc  to  the 
remaining  stages  to  check  the  current  drawn 
by  the  rest  of  the  transmitter  section— and 
found  it  to  be  0  J  15  A.  Note:  All  stages  that 
have  a  dc  bias  of  zero  may  be  permanently 
tied  to  12  V  dc.  You  may  recognize  such 
stages  since  their  bases  are  connected  through 
a  coil  or  low- value  resistor  to  ground. 

A  PNP  transistor  rated  to  I  Amp  would  be  a 
good  choice.  However,  f  selected  an  ECG- 
378  because  it  was  already  available.  It  has  a 
dissipation  of  50  Watts  and  is  useful  for  a 
wide  range  of  radio  models  without  modifica- 
tions. In  this  case,  over-specifying  is  inten- 
tional and  has  very  little  effect  on  the  cost. 

In  my  radio,  no  heat  sink  was  needed  since 
the  current  involved  was  very  low.  The  cir- 
cuit in  Fig.  3  shows  an  approach  that  may  be 
used  to  switch  from  5  volts  to  60  volts  at 
several  Amps  if  a  heat  sink  is  used.  Since  the 
ECG-378  is  a  TO-220  packaged  transistor,  it 
will  be  no  problem  to  affix  it  in  any  large 
metal  surface  within  the  radio. 

You  should  use  a  separate  heat  sink  if  the 
switched  current  is  more  than  5  Amps.  A 
caution  is  in  order:  Do  not  try  to  switch  w 
higher  current  with  this  circuit  unless  a  large 
drop  in  voltage  is  acceptable.  Remember  that 
a  transistor  is  far  from  being  an  ideal  switch 
due  to  its  large  internal  resistance.  If  you  need 
large-current  switching,  a  different  approach 
is  necessary  and  is  also  out  of  the  scope  of  this 
article* 

The  1,500-Ohm  and  470-Ohm  resistors 
furnish  the  required  base  bias  to  Ql.  The 
emitter  is  tied  to  the  I3.8-V  supply  line,  and 
the  collector  is  tied  to  the  line  originally 
switched  by  the  old  relay.  When  the  PTT 
switch  is  open,  the  transistor  is  at  cut-off  and 
no  current  will  flow  through  the  emitter-col- 
lector junction  except  for  the  leakage 
current. 

Receiver  Switching 

For  the  receiver,  follow  the  same  proce- 
dure. Many  modern  radios  do  not  switch  the 
line  supply  for  the  audio  PA;  some  sort  of 
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cut-off  bias  is  ap- 
plied when  die  radio 
is  in  transmit  mode. 
If  the  audio  PA  is  a 
typical  transistor- 
ized stage,  it  may 
cause  noise  in  the 
speaker  if  the  transmitter  is  on  and  the  audio 
stage  has  power  applied*  Thus,  it  is  wise  to 
make  this  lest:  Press  the  PTT  switch,  apply 
power  to  the  audio  PA.  and  listen  carefully .  If 
you  have  an  oscilloscope  at  hand,  use  it  to  see 
if  there  are  any  oscillations  or  undesired  ef- 
fects in  this  stage  while  transmitting.  If  you 
don't  have  this  instrument,  use  the  older, 
more  reliable  one:  the  car. 

The  total  receiver  current  could  easily  be 
handled  by  any  50-Wratt  transistor,  so  do  not 
worry  too  much  about  this  unless  your  radio 
uses  a  really  high  power  af  amplifier  or  the  IC 
manufacturer  recommends  not  to  switch  the 
audio  PA  on  and  off.  The  Horizon  2  has  an  IC 
in  the  audio  PA  which  is  provided  with  a 
disabling  bias.  If  your  radio  uses  an  IC  for 
audio,  chances  are  that  the  audio  PA  is  pro* 
vided  with  such  cut-off  facility ,  even  if  it  isn't 
used.  It  is  wise  to  cheek  the  IC  specs  or  read 
i he  radio  service  manual  to  know  how  your 
radio  works. 

The  circuit  used  in  the  receiver  (see  Fig.  4 1 
is  similar  to  the  one  used  for  transmitter 
switching.  Check  the  receiver  total  current 
with  the  volume  control  at  maximum.  Using  a 
milliammeter  in  series  with  the  power 
source,  I  found  0. 1 70  A  of  drain  for  the 
Standard  890-L,  The  transistor  I  chose  is  a 
2N2222  NPN-type  rated  at  800  milliwatts, 
well  above  the  current  demand.  The  resistor 
is  used  to  forward-bias  the  transistor  thai  will 
be  at  cut-off  condition  when  the  PTT  is 
pressed. 

Another  caution:  Although  I  have  defined 
the  supply  voltage  as  +  12  V  dc,  remember 
that  most  radios  are  designed  for  13,8  V  dc. 
Use  this  figure  when  doing  any  calculations. 
Perhaps  you  would  like  to  check  the  circuits 
using  Ohm's  Law.  Very  interesting  things 
can  be  discovered. 

Putting  It  Together 

Fig,  5  shows  the  final  circuit  used  for  the 
modification.  It  is  different  from  the  previ- 
ously reviewed  circuits— although  there  are 
some  similarities.  Both  transistors  are  PNP. 
and  the  receiver  switch  transistor  is  switched 
with  the  help  of  a  popular  NPN  2N2222A.  I 
selected  this  combination  to  make  things  eas- 
ier and,  as  a  bonus,  the  same  circuit  may  be 
used  with  different  current  drains  of  up  to  50 
Watts  of  dc  power,  Diode  Dl  is  used  to  iso- 
late both  switches.  The  capacitors  are  used 


for  decoupling.  The  transmitter  switch  is 
composed  of  Ql,  RI,  and  R3.  Q2  and  Q3, 
along  with  R2,  R4,  R5,  and  R6,  comprise  the 
receiver  switch. 

Use  a  perforated  PCB  to  assemble  the  cir- 
cuit: place  it  wherever  it  is  possible.  Fig.  6 
shows  the  layout  with  Q 1  and  Q2  mounted  on 
the  PCB.  Ql  and  Q2  may  be  fixed  in  an 
aluminum  bracket  or  just  against  a  chassis. 
Remember  to  use  the  insulating  washer  and 
mica  with  heat  compound,  for  the  flange  is  at 
positive  dc  voltage- 

If  the  expected  current  is  more  than  5 
Amps,  use  a  heal  sink.  If  you  are  switching 
some  500  mA,  don't  worry,  for  heat  is  of  no 
concern.  Check  for  noise,  spurious  emis- 
sions, or  any  abnormal  function.  Use  capaci- 
tors for  decoupling  and  common  sense  in 
routing  the  wiring. 

If  Ql  and  Q2  are  installed  on  the  PCB, 
you  have  four  wires.  You  may  connect  these 
wires  at  the  holes  left  by  the  relay,  with 
the  ground  wire  soldered  at  any  convenient 
place.  Avoid  placing  the  switching  PCB  near 
the  rf  PA  circuit  and  associated  tuned  com- 
ponents, A  0.00 1-mF  decoupling  capacitor 
for  the  PTT  may  be  necessary.  Use  a  4,7- 
mF  tantalum  cap  in  the  receiver  and  transmit- 
ter switched  lines.  Now  check  the  radio  and 
enjoy  your  solid-state  modern  switching. 
Very  soon  you  will  forget  what  a  relay  click 
sounds  like! 

This  same  procedure  may  be  used  for  HF 
radios  and  of  course  you  may  use  some  of  the 
high-voltage  transistors  already  available. 
There  are  transistors  rated  from  100  to  L600 
volts  and  up  to  30  Amps.  Don*!  forget  to 
check  the  collector  dissipation  and  don't  go 
far  from  the  specs.  Even  if  the  transistor  is 
rated  at  a  breakdown  collector-base  voltage 
of  1,100  volts  and  a  collector  current  of  I 
Amp  with  a  col  lector  dissipation  of  40  Watts, 
don  V  exceed  the  power  dissipation. 

1  modified  50  Standard  890-L  units  that  had 
obsolete  relays,  and  all  are  performing  very 
well.  Before  undertaking  any  modification, 
you  should  get  the  service  manual  for  your 
radio.  Sludy  the  block  diagram  and  the  sche- 
matic and  thoroughly  plan  the  modification— 
before  breaking  the  unit  to  pieces.  Test  the 
switch  in  a  breadboard,  watching  for  heat 
buildup,  but  remember  thai  your  radio  is  not 
designed  for  continuous  operation.  In  any 
event,  save  the  dismounted  pans  in  order  to 
replace  them  it  anything  goes  wrong.  If  you 
arc  comfortable  with  a  soldering  iron  but 
don't  have  modification  skill,  have  somebody 
assist  you.  If  you  send  me  the  schematics  and 
enough  information.  I  will  assist  you  as  much 
as  I  can,  but  please  don't  forget  an  SAE  and 
enough  IRCs  for  postage.  ■ 


HF  Equipment 

IC-735  HF  transceiver/SW  rcvr/mic 

PS- 55  External  power  supply 

AT-150  Automatic  antenna  tuner ... 

FL32  500  Hz  CW  filter „.„ 

EX-243  Electronic  keyer  unit 

UT-30  Tone  encoder •■««:*• 

IC  745  9-feand  xcvr  w/.l  30  MHz  rcvr 

PS-35  Internal  power  supply. 

EX-241  Maffcer  unit 

EX-242  FM  unit 

EX-243  Electronic  keyer  unit 

FL  45  500  Hz  CW  filter  {1st  IF) 

FL-54  270  Hz  CW  Filter  (I  St  IF)..... 

FL-52A  500  Hi  CW  fitter  (2nd  IF) 

FL-53A  250  Hj  CW  filter  (2nd  IF) 

FL-44A  SSB  filter  (2nd  IF) 


Regular 

999,00 

199,00 

44500 

66.50 

56.00 

17.50 

104900 

199.00 

22.50 

44.00 

56.00 

6650 

53.00 

108  00 

108.00 

178.00 


SALE 
849^ 
173" 
349" 


899** 
179" 


99" 

99" 

159" 


IC  751  9-band  *cvr/.l-30  MH;  rcvr 
IC-751A  9-band  xcvrAl-30  MHz  rcvr 
PS-35  Internal  power  supply ....... 

Fl-32  500  Hz  CW  filter  (1st  IF) 

FL-63  250  Hz  CW  titter  (1st  IF) 

FL-52A  500  Hz  CW  filter  (2nd  IF),., 
F1-53A  250  H2CW  filter  (2nd  IF)... 

Fl*33  AM  filter ...,...,., 

Fl-70  2.8  kHz  wide  SSB  filter  ..•. 
RC-10  External  frequency  controller 
Other  Accessories: 
IC-2KL  16045m  solid  state  amp  w/ps 

PS- 15  20A  external  power  supply 

PS-30  Systems  p/s  w/cord.  6-pin  plug 

OPC  Opt.  cord,  specify  2,  4  or  6-pin 

MB  Mobile  mount.  735/745/751A .... 

SP-3  External  speaker 

SP-7  Small  external  speaker.... 

CM4  High  sbk  ret.  xtal  [745/751) 

PP-1  Speaker/patch . 

SM-6  Desk  microphone 

SM-8  Desk  ctmc  -  two  cables,  Scan 

SH-10  Compressor/graph  EQ.  8  pin  mic 
AT- 100  100W  8-band  auto,  antenna  tuner 
AT-500  500W  9-band  auto,  antenna  tuner 
AH-2  8-band  tuner  w/mount  &  whip 
AH- 2 A  Antenna  tuner  system,  only.... 


1399.00 

164900 

199,00 

66  50 

54.50 

108.00 

10800 

3525 

52  00 

39.25 

Regular 

1999.00 

169  00 

299  00 

10.00 

24.50 

6100 

49.00 

63.00 

159  25 
44,95 
78.50 

136.25 

44500 
559.00 
625.00 
49500 


1399 
179" 


99" 
999* 


SALE 

1699 

154" 

269" 


149" 


124'* 

389" 
489" 
549" 
429" 


_Qood  Unii!  February  28th,  1986! 

With  the  purchase  ot  an  IC-735,  IC-745  or 
IC-751A,  receive  Your  Choice  of  One  of  the 
following  accessories.  FREE,  from  (COM. 

CW  Filter:  FL-45,  FL-52A.  FL-53A,  or  FL-54 
World  Clock:  GC-5  •  Desk  Microphone:  SM  6 

Mounting  Bracket:  MB-5,  MB-12,  or  MB-18 
also 

S50  FACTORY  REBATE  on  AT-150 


ICOM 


Check  the  Prices  at  AES  ! 

Other  Accessories  -  continued:  Regular  SALE 

GC-5  World  clock 91.95  89" 

6-meter  VHF  Portable  Regular  SALE 

IC-5QS  3/1QW  Bm  SSB/CW  portable  5^39.00  489" 

BP-15  AC  charger 14  00 

EX-248  FMunit 55.50 


■  ■  •  -  •.  *.  ■  ■ 


39.50 
Regular  SALE 
799  00  719" 
140.00  126" 

9,50 
859,00  749" 
64  00 
1099  00  969" 
9500 


LC-10  Leather  case.. 

VHF/UHF  base  multi-modes 
IC  551 D  SOW  6-meter  SSB/CW.. 

EX- 106  f  M  ontron 

BC-IOA  Memory  back-up 
IC-271A  25W2m  FM/SSB/CW 

AG-20  Internal  preamplifier .♦ 

IC-271H  100W2mFM/SSB/CW.~... 

AG-  2  5  Mast  mounted  pr  earn  pi  if  mr . . . 
IC-275A  25W  2m  FM/SSB/CW  w/ps  1199.00  1049 
IC-471A  25W  430-450 SSB/CW/FMxcvr  979.00  869" 

AG-1  Mast  mounted  preamplifier ...     99,50 
JC-471H  75W  430-450  SS8/CW/FM   1399  00  1169 

AG-35  Mast  mounted  preamplifier...     95.00 
Accessories  common  to  277 A/H  and  471 A/H 
PS-25  Internal  power  supply  for  [A)..+    115.00  104" 
PS-35  Internal  power  supply  (or  [H)_    19900  179" 

SAI-6  Desk  microphone  ,,.,... ... 

EX  310  Voice  synthesizer 

TS-32  CnmmSpec  encode/decoder..,. 

UT-15  Encoder/decoder  interlace... 

UT-15S  UT- 1 5S  w/TS-32  installed 

VHF/UHF  mobile  multi-modes 
IC-290H  25W2mSSB/FM.TTPrmc.„  63900  569" 
IC-490A  10W  430-440  SSB/FM/CW  699.00  599" 
VHF/UHF/1J  GHz  FM  Regular  SALE 

IC-27A  Compact 25W 2m  FMw/TTPmrc  429.00  369** 
IC-27H  Compact45W2mFMw/nPmfC  45900  399" 
IC-37A  Compact  25W  220  FM,  TTP  mic  499  00  439" 
1C-47A  Compact  25W  440  FM,  TTP  mic  549  00  479" 

PS-45  Compact  8A  power  supply...    139  00  129" 

UM6/H-3U  Voice  synthesizer...     34 99 

SP*10  Slim-ime external  speaker...     35  99 

IC-28A  25W  2m  FM,  UP/DN  mic 429.00  369" 

1C-28H  45W  2m  FM,  UP/DN  mic 459.00  399" 

IC-38A  25W220FM ..,„....,...  459  00  399" 

IC-48A  25W  440-450  FM„„ 459.00399" 

HM-14  TTP  microphone ..„     55,50 

UT- 28  Digital  code  squelch .,.,,.,,. 

UT-29  Tone  squelch  decoder, 

HM-16  Speaker/microphone , 

IC-3200A  25W  2m/440  FM  w/TTP. . . . 

UT-23  Voice  synthesizer 

AH -32  2m/440  Dual  Band  antenna  ... 


44.95 
46.00 
59,95 
14.00 
92.00 
Regular  SALE 


43,00 
34  00 

599.00  499" 
34.99 
37  00 


AHB-32  Trunk  lip  mount 34  00 

LarsenPG-K  Roof  mount „     20.00 

Larsen  PO-TLM  Trunk-lip  mount ....     20.18 
Larsen  PO-MM  Magnetic  mount . . . ,      19.63 
RP-3010  440  MHz.  10W  FM.  xtal  conl  1229,00  1089 


579.00  499" 
379.00  339" 


IC-120  1W  1.2  GHz  FM  Mobile 

ML  12  1.2  GHz  10W  amplifier 

IC-1271A  10W  1.2  GHz  SSB/CW  Base  1229  00  1069 
AG  1200  Mast  mounted  preamplifier  105.00 

PS-25  Internal  power  supply 115.00  104" 

EX-310  Voice  synthesizer...........     46.00 

TV- 1200  ATV  interface  unit  „ 129.00  1 19" 

UT-15S  CTCSS  encoder/decoder . . .     92.00 

RP-1210  L2 GHzp  10W FM. 99 ch.  syn(h  1479.00  1289 


Hand-he  Ids 

IC-2A  2-meters 

IC-2AT  with  TTP 

IC-3AT  220  MHz.  np 
(C-4AT  440  MHz,  TTP 

IC-02AT  2-meters..... 
IC-03AT  tor  220  MHz 
IC-04AT  tor  440  MHz 


Regular  SALE 
279.00  249" 
299.00  259" 
339.00  299" 
339.00  299" 

399.00  329" 
449.00  399" 
449.00  389" 


IC*u2A  2-meters 299.00  269" 

IC-u2AT  with  UP.....  329.00  289" 
Accessories  tor  u2A/T     Call 

IC-12AT  1W  12GHz  FMHT/batt/cgr/TTP  459.00  399" 

A*2  5W  PEP  synth  aircraft  HT 599.00  499" 

Accessories  (or  IC  series  Regular 

BP-7  425mah/I3.2V  Nicad  Pak  -  use  BC-35  74  25 
BP-8  B00mah/8.4V  Nicad  Pak  ■  use  BC-35...  7425 
BC-35  Drop  in  desk  charger  for  all  batteries   74.50 

BC-16U  Wall  charger  for  BP7/BP8 20.25 

LC-11  Vinyl  case  for  Dlx  using  BP*3 20.50 

LC  14  Vinyl  case  for  Dlx  using  BP-7/8 ,    20.50 

LC-02  AT  Leathef  case  for  Dlx  models  w/BP-7/8  5450 
Accessories  for  /C  and  tC-O  series  Regular 
BP^2  425mah/7.2V  Mead  Pak  ■  use  BC35  ...  47.00 
BP-3  Extra  Std.  250  mah/8.4V  Nicad  Pak....    37.50 

BP-4  Alkalrne  battery  case 15.25 

BP-5  425mah/10.8V  Nicad  Pak  -  use  BC35   58.50 

CA-5  5/8-wave  telescoping  2m  antenna 18.95 

FA-2  Extra  2m  flexible  antenna *.»f    11.50 

CP-1  Cig  lighter  plug/cord  lor  BP3  or  u\%  ...    13.00 

CP-10  Battery  separation  cable  w/cfip 22,50 

D(M  DC  operation  pak  for  standard  models  2325 

EX-390  Bottom  slide  cap. 5.50 

MB-16D  Mobile  mtg  bk!  for  all  HTs 24.50 

LC-2AT  Leather  case  for  standard  models ....    54.50 

RB-i  Vinyl  waterproof  radio  bag 34.95 

KH-SS  Handheld  shouide?  strap 1695 

HM-9  Speaker  microphone  ..,.. 47.00 

HS- 10  Boom  micro  phone/ hearisel 2325 

HS-10SA  Vox  unit  for  HS  10  &  Deluxe  only    2325 

HS-10SB  PTT  unit  for  HS-10 2325 

MH  2m  2,3win/10w  out  amplifier  ...  SALE  9995 
SS-32M  Commspec  32-tone  encoder 2995 

Receivers  Regular  SALE 

R-71A  100  kHz-30  MHz.  117V  AC... •.  $949.00  799" 

RC-11  Infrared  remote  controller.,,     67.25 

FL-32  500  Hz  CW  filter,. 

FL^63  250  Hz  CW  fitter  (1st  IF) 

FL44A  SSBfifter|2ndlF). 

L  A  "  L  J  1        I    It  1    UlPri    ■■■■■■hit-i  +  *ff^i-p>4¥i 

EX-3 10  Voice  synthesizer ..... 

CR-64  High  stabiHy  oscillator  xlal 

SP*3  External  speaker 

CK-70  (EX-299)  12V  DC  option 

MB-12  Mobile  mount 

R-7O0O  25  MHz*2  GHz  scanning  rcvr  1099.00  969" 
RC-12  Infrared  remote  controller ...     67.25 

EX-3 10  Voice  synthesizer 46.00 

TV-R70O0  ATV  unit 131.95119" 

AH-7000  Radiating  antenna 89  95    (13) 


66.50 
54  50 

178  00  159" 
42.50 
46.00 
63.00 
61.00 
12.25 
24.50 


HOURS  *  Moil  thru  Frt.  9-5:30;  Sat  9-3 

Milwaukee  WATS  line:  1400-558-0411  answered 
evenings  until  8:00  pm  Monday  thru  Thursday 
WATS  tines  are  for  Quotes  &  Ordering  only, 
use  Regular  line  for  other  Info  &  Service  dept. 


Order  Toll  Free:  1-800-558-0411 


I 


All  Prices  in  this  Fist  are  subject  to  change  without  notice 


!n  Wisconsin  (outside  Milwaukee  Metro  Area} 

1-800-242-5195 


I 


Inc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216 

AES4  BRANCH  STORES  


Phone  (414)  442-4200 

Associate  Store 


WICKLIFFE.  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1  800-362  0290 

°r^f  1-800-321-3594 


ORLANDO  Fla.  32803 

621  Commonwealth  Ave. 

Phone  (305)  894-3238 

Fla.  WATS  1  800-432-9424 

Outside  i    rtAA  on  inn 


CLEARWATER,  Fla.  33575  LAS  VEGAS.  Nev    89106    CHICAGO.  Illinois  60630 


1898  Drew  Street 

Phone (813)  461-4267 

No  In  State  WATS 


1072  N  Raneho  Drive 

Phone  (702)  647-3114 

No  In -State  WATS 

Outside  i    o!\a  I'll  /rii 


ERICKSON  COMMUNICATIONS 

5456  N.  Milwaukee  Avenue 

Phone (312) 631-5181 

Outside  1     AAA   £"11     COAt 


BSE?  1-800-327-1917    No  Nationwide  WATS   SH- 800-634-6227   iK£  1-800-621-5802 


"When  You  Buy*  Say  73 


* ' 
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Richard  A.  Need  WB4Y0D 
Box  248 
WaxhawNC28J73 


PC  Infernos 


Don 't  toss  that  fried  circuit  board — in  a  couple  hours 
the  smoke  will  have  cleared  and  your  PCB  will  be  working  again 


Number  2  on  your  Feedback  card 


Lurking  inside  any  complex  electronic 
equipment  is  the  potential  for  catastroph- 
ic failure,  which  can  convert  an  expensive 
piece  of  equipment  into  so  much  junk.  A 
friend  of  mine  experienced  this  phenomenon 
recently  when  his  two-meter  rig  developed  a 
short  and  poured  out  billows  of  smoke.  As 
this  rig  was  mounted  in  an  airplane  he  wras 
piloting  al  the  time,  he  became  very  excited 
very  quickly.  Safely  back  on  solid  ground,  he 
sought  my  help. 

Most  good-quality  radio  equipment  has  at 
least  one  very  expensive  circuit  board.  A  law 
credited  to  some  fellow  named  Murphy 
warns  us  that  failure  is  most  likely  to  occur  in 
that  particular  circuit  board,  and  that  when  it 
happens  it  will  probably  be  spectacular— as  it 
was  in  this  case.  A  shorted  capacitor  in  the 
audio  circuit  burned  several  components  and 
charred  the  circuit  board  so  badly  that  repair- 
ing it  seemed  to  be  a  hopeless  task  I 

We  all  know  that  sometimes  repair  pans 
are  not  easy  to  come  by ,  especially  those  that 
aren't  normally  replaced— such  as  an  entire 
circuit  board.  If  you  do  eventually  find  a 
source  for  the  parts  (not  necessarily  the  deal- 
er who  sold  you  your  fabulous  radio),  it  could 
cost  approximately  an  arm  and  a  leg.  Cost 
may  not  be  the  only  deciding  factor.  Some- 
times you  do  not  have  the  time  to  wait  for  a 
replacement  circuit  board.  Unless  you  can 


spare  the  price  and  time,  a  repair  such  as  the 
one  I  employed  could  make  your  equipment 
operational. 

As  I  considered  the  damage,  it  occurred  to 
me  that  only  the  burned  part  of  the  board 
needed  replacement.  If  a  patch  could  be  de- 
vised to  replace  this  area,  the  original  board 
could  be  used  again.  It  would  be  necessary  to 
make  the  patch  fit  securely  and  to  etch  the 
copper  to  match  the  original  traces,  but  these 
would  not  be  insurmountable  difficulties. 

Using  a  jeweler's  saw  with  a  fine  blade,  I 
cut  away  the  burned  area,  taking  care  to  cut  in 
the  most  advantageous  way.  That  is,  if  I  no- 
ticed that  most  of  a  conducting  trace  had  been 
removed,  leaving  only  the  solder  pad*  I  was 
careful  to  cut  awray  the  solder  pad  as  well.  I 
then  cut  a  matching  patch  for  the  damaged 
area  from  a  piece  of  circuit  board  that  was  as 
nearly  identical  as  possible  to  the  original 
board .  In  order  to  achieve  a  snug  fit,  I  cut  the 
patch  a  bit  large  and  filed  it.  The  board  and 
patch  are  illustrated  in  Fig.  1  and  Photo  A. 

Since  the  patch  was  small  and  its  foil  pat- 
tern relatively  simple,  I  decided  to  etch  the 
patch  by  hand  after  securing  it  in  place.  Had  it 
been  more  complicated,  I  would  have  etched 
the  board  by  chemical  means  before  securing 
it  on  the  board. 

When  the  patch  fit  snugly,  I  glued  it  into 
place  using  epoxy.  The  pieces  were  clamped 
and  allowed  to  dry  overnight  so  there  would 
be  no  danger  of  them  shifting  during  the  rest 
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of  the  patching  operation.  In  the  meantime,  I 
studied  service  literature  and  the  burned 
piece  to  try  to  reproduce  the  pattern  of  the 
truces.  Happily,  I  found  an  identical  trans- 
ceiver, so  I  could  copy  the  board  layout  in 
rebuilding  the  patched  board. 

Using  dividers,  a  ruler,  and  other  equip- 
ment, I  marked  and  drilled  component  holes 
in  the  patched  area  to  match  the  original  com- 
ponent placement.  Using  these  holes  as 
points  of  reference,  I  drew  in  the  lines  for  the 
conductor  tracks,  ensuring  that  they  joined 
the  existing  tracks  at  the  border  of  the  patch. 
Etching  was  accomplished  by  simply  cutting 
away  the  unwanted  copper  foil  using  a  small 
knife. 

With  the  finished  patch  in  place,  I  bridged 
the  breaks  in  all  the  traces  where  they  crossed 
the  border  of  the  patch,  soldering  fine  wire 
jumpers  across  the  cuts.  The  components 
were  then  installed,  replacing  the  burned 
ones,  and  the  board  was  ready  to  be  returned 
to  service.  The  patch  was  distinguishable  on- 
ly because  the  original  board  had  a  protective 
coating  that  made  it  a  darker  green. 

The  repair  of  this  circuit  board  required 
only  a  few  hours,  spread  over  a  couple  of 
days.  It  required  far  less  lime  than  would 
have  been  needed  to  obtain  a  replacement 
board.  Also,  it  cost  considerably  less,  yet  it 
seems  to  operate  as  well  as  a  new  board. 
Thanks  to  the  interlocking  construction,  it  is 
virtually  as  strong  as  the  original.  1  have 
found  the  repair  to  be  very  satisfactory ,  and 
this  procedure  has  given  me  one  more  way  to 
deal  with  burned  circuit  boards. ■ 


Photo  A .  The  patch  ready  to  he  Inserted. 
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Photo  B.  The  repaired  hoard. 


Fig.  I.  Patch  for  a  damaged  circuit  board. 


HEAVY  STUFF 


Face  it,  the  world 

of  ham  radio  is  a  lot  more  complex  than 
it  used  to  be.  We  have  new  modes  pop- 
ping up  every  day,  satellites  racing  around 
the  globe,  computers,  spread-spectrum . . . 
how  can  you  keep  up  with  it  all? 


It's  easy.  Every  month,  73  Magazine covers 
the  whole  spectrum  of  amateur  radio  with 
a  light,  easygoing  style.  We'll  keep  you  up- 
to-date  on  what's  happening  in  your  hobby; 
you  may  even  learn  something  new! 

Just  $19.97  will  bring  you  12  issues  of  73.  A 
monthly  trip  to  the  newsstand  would  cost  over 
$35. 

Find  out  what  your  friends  already  know: 
73  Magazine  puts  the  fun  back  into  ham  radio. 


i  □ 


You're  right!  Let's  have  some  fun — sign  me  up  for 
year  of  73  for  only  $19.97,  a  savings  of  over  43%  off 
the  cover  price!  (With  your  paid  subscription, 
you'll  also  receive  a  giant  DX  Map  of  the  World — a 
$5  value — absolutely  free! 


Name 
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|    City 
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□  VISA 


Zip 


□  Check 


Exp.  Date 


For  ■mmediate  service,  call  tall-tree  1-80O-722-779O,  OHer  vain!  in  (tie  US  and  possesions  for  a  limited  time  only. 
Please  allow  6  weeks  for  processing  of  first  issue, 

■all  to:  73 MmgMzine ,  Circulation  Dept.,  WGE  Center,  70  Rte.  202N,  Peterborough ,  NH  034SS-999S 
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David  L  Oliver  W90DK 
Rt.  2,  Box  75A 
Shtrvtin  MN  56676 


Shoestring  Software 

This  no-frills  C-64/VIC-20  RTTY  program 
will  give  you  45  baud  on  a  budget 


Number  3  on  your  Feedback  card 


Since  my  article  "Shoestring  RTTY'*  ap- 
peared in  the  January.  1985,  issue  of  73  t 
I  have  had  inquiries  from  hams  who  are  inter- 
ested in  writing  their  own  software  in  addi- 
tion to  building  their  own  interface, 

I  set  out  to  write  a  short  program  that  could 
be  typed  into  a  Commodore  64  or  VIC -20 
computer  easily,  and  one  that  would  provide 
transmit  and  receive  RTTY  operation.  The 
resulting  software  doesn't  have  a  lot  of  frills , 
such  as  a  split-screen  display  and  a  type- 
ahead  message  buffer,  but  it  does  have 
message  strings,  T-R  switching,  and  two- 
speed  (60-  and  LOO-wpm)  operation.  It  will 
work  with  any  interface,  commercial  or 
home-brew. 

How  It  Works 

Since  all  computers  are  designed  to  inter- 
face with  the  outside  world  (usually  through 
telephone  lines),  most  of  the  communication 
software  is  already  built  into  the  operating 
system.  On  Commodore  machines,  just  one 
OPEN  statement  sets  the  baud  rate,  number 
of  bits  in  a  word,  parity,  simplex  or  duplex, 
and  other  parameters.  There  are  two  256- 
character  buffers  which  store  information  re- 
ceived and  information  to  be  sent. 

The  language  used  by  all  computers  is 
ASCII,  and  there  are  many  standard  baud 
rates— 110,  300,  and  1200  baud  being  the 
most  common.  The  ASCN  word  is  usually 
eight  bits  long.  If  RTTY  communication 
used,  say,  300-baud  ASCII,  then  writing  a 
terminal  program  would  be  almost  trivial. 
However,  the  language  used  is  Baudot,  and 


A- 

B 

C 


M 


Ground 

FSK  data  in  (pin  2) 
5  V  mark,  0  V  space 

PTT  out  (pin  B) 
5  V  receive,  0  V  transmit 

FSK  data  out  (pin  3) 
5  V  mark,  0  V  space 


Fig.  /.  Computer-interface  connections. 
Numbers  in  parentheses  refer  to  pin  numbers 
ofUJ  (Fig.  3). 
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most  ham  communication  is  at  such  non-stan- 
dard baud  rates  as  45  and  74  baud,  usually 
called  60  and  100  wprn.  respectively. 

Each  Baudot  character  is  represented  by 
five  bits  of  information,  allowing  only  31 
possibilities  (not  32,  because  there  is  no  char- 
acter containing  all  zeros) .  A  shift  command, 
however,  allows  each  five-bit  word  to  have 
two  meanings,  thus  providing  a  total  of  62 
possible  characters. 

In  order  to  make  a  computer — which  un- 
derstands only  ASCII— send  and  receive 
Baudot,  it  is  necessary  to  translate  the  infor- 
mation both  coming  in  and  going  out. 

There  are  several  methods  of  translating 
between  codes.  The  one  used  here  stores 
ASCII  values  in  an  array  of  variables.  The 
received  Baudot  code  appears  to  the  comput- 
er to  be  five-bit  ASCII,  so  the  ASCII  value 
will  be  between  1  and  3 1 .  This  number  points 
to  a  particular  element  of  the  array,  which  is 
the  real  ASCII  value  of  that  character.  The 
character  then  appears  on  the  screen.  Like- 
wise .  pressing  a  particular  key  causes  the  five 
least  significant  bits  of  an  ASCII  character  to 
be  sent,  which  will  appear  to  the  receiving 
station  as  the  correct  Baudot  character. 

It  is  also  necessary  to  set  the  computer  to 
the  right  baud  rate  for  RTTY.  On  Com- 
modore machines,  any  baud  rate  can  be  ob- 
tained by  setting  two  RAM  locations  (665  and 
666 J  to  the  correct  bit  time  for  that  baud  rate. 
The  program,  as  written,  provides  the  two 
most  commonly  used  baud  rates,  45  and  74. 
If  you  wish  to  experiment  with  different  baud 
rates,  change  the  following  program  lines: 

380  PRINTINPUT  'BAUD  RATE*:BR:R  =  INT 
(1 .023E6/BR+  .5):Q=INT(R/256) 

and 

381  POKE  665,256*{R/256-Q):POKE  666,Q: 
RETURN 


All  the  program  commands  are  handled  by 
the  function  keys  (see  Table  1).  Pre-defined 
messages  are  seni  by  pressing  keys  Fl 
through  F6;  each  key  accesses  a  subroutine 
containing  the  appropriate  message. 

The  first  subroutine  (corresponding  to  Fl) 
begins  at  line 410,  the  second  (corresponding 
to  F2)  at  420,  and  so  on,  up  to  F6  at  460. 
Transmit/receive  switching  is  controlled  by 
F7,  and  F8  changes  speed.  Both  F7  and  F8 
are  toggles;  that  is,  each  time  the  key  is 
pressed,  the  opposite  action  occurs.  Pressing 
F7  when  in  the  receive  mode  switches  to 
transmit  and  vice  versa. 

Incidentally*  the  program  does  not  allow  a 
switch  from  transmit  to  receive  until  every* 
thing  in  the  transmit  buffer  has  been  sent.  The 
computer  will  print  STtLL  Sending  and  will 
switch  to  receive  as  soon  as  the  transmission 
has  been  completed. 

Typing  the  Program 

Extra  spaces  and  remark  statements  have 
been  placed  in  the  listing  for  increased  read- 
ability and  as  a  guide  to  understanding  the 
function  of  each  part  of  the  program.  Leaving 
out  the  REM  lines  and  the  extra  spaces  will 
save  time  (and  memory,  important  if  you  are 
using  an  unexpanded  VIC). 

I  have  a  daisy -wheel  printer,  so  it  may  be  a 
little  difficult  to  tell  the  difference  between  a 
zero  and  a  letter  O,  Just  remember  that  O's 
appear  only  in  words  and  Basic  keywords; 
everything  else  is  a  zero. 

Customize  the  message  strings  as  you 
go  through  that  part  of  the  program.  Insert 
your  own  call,  name,  QTH,  equipment,  etc. 
Message  strings  of  up  to  256  characters 


*iv 


COMPUTE^ 


PTT  FROM 

COMPUTE*? 


F5«   TO 

"AA«*SC£>VEfi 


#TT    TO 

TRANSCEIVER 


Fig.  2.  User  I/O  port,  rear  view. 


Fig.  3.  U3. 


can  be  created  by  linking  program  lines 

together.  Lines  460  and  461  show  an  exam- 
ple of  this.  Lines  450  and  451  demonstrate 
how  a  line  can  be  repeated.  The  "*CQ. .  *DE 
callsign, ,  /*  string  is  repealed  three  times 
followed  by  "K  K,"  After  the  final  state- 
ment defining  each  message  string,  don't 
forget  to  add  'iRETURN"  to  complete  the 
subroutine. 

The  program  listing  is  for  the  Commodore 
64,  For  the  VIC -20,  change  the  following 
lines: 

20  POKE  37138.32:POKE  3713632 

Mi)  IF  T-U  THEN  POKE 37 I36,0:T=  I : PRINT: PRINT 

'TRANSMIT  MODE":RETURN 
37J  S=0:FOR  1=  I  TO*:S={PEEK(37l48)-23g)  OR 

SiNEXT 

372  IF  S*T  THEN  PRINT:  PRINT  "STILL 
SENDING':T=0 

373  IPS  THEN  371 

374  POKE  37I36J2:PR[NT:PRINT  "RECEIVE 
.MODE*  :T =0:RETURN 


If  your  VIC  has  no  memory  expansion, 
keep  all  the  message  strings  short  and  omit 
lines  451  and  471. 

When  you  have  finished  typing  in  the  pro* 
gram,  make  a  copy  to  tape  or  disk  before 
running  it.  You  can  check  it  out  off  the  air  by 
connecting  pins  B%  C,  and  M  of  the  user  I/O 
port  together.  Switch  to  transmit  mode,  send 
up  to  256  characters,  then  switch  back  to 
receive.  The  receive  buffer  will  be  empiied  to 
the  screen,  and  you  should  sec  exactly  what 
you  typed  in  or  sent  with  the  function  key 
messages.  If  there  is  a  discrepancy  in  a  partic- 
ular character,  thai  means  there  is  an  error  in 
one  of  the  DATA  statements. 

Once  everything  is  working  off  the  air, 
you  are  ready  to  connect  the  interface  to 
the  appropriate  pins  on  the  user  port,  which 
will  require  a  1 2/24  card  edge  connector.  See 
Fig,  I,  (A  good  source  for  this  connector  is 
Jameco  Electronics,  J  355  Shoreway  Road, 
Belmont  CA  94002.)  Note  that  all  connec- 


Key 

Function 

F1 

Send  RY  string 

F2 

Send  fiame  and  OTH 

F3 

Send  DE  callsign  and  name 

F4 

Send  rig  info 

F5 

Send  CQ 

F6 

Send  computer  info 

F7 

T-R  switch 

F8 

Change  speed 

Table  /.  Function  key  commands. 

tions  are  made  on  the  bottom  side  of  the 
connector.  It  is  a  good  idea  to  mark  the  top  of 
the  connector,  since  it  is  possible  to  insert  it 
either  way.  The  computer  or  the  interface 
could  possibly  be  damaged  by  upside-down 
insertion. 

The  only  thing  left  to  do  now  is  to  get  on  the 
air  and  start  enjoying  RTTY.  ■ 


0 

REM 

1 

REM 

2 

REM 

3 

REM 

4 

REM 

5 

REM 

6 

REM 

7 

REM 

8 

REM 

9 

REM 

**************************** 

*  * 

* 

*  * 

*  * 
•••♦A*********************** 


SHOESTRING  RTTY  SOFTWARE 

FOR  COMMODORE  64 

BY  DAVID  OLIVER   W90DK 


10  OPEN  2,2,0,CHE$(10i)+CHR${16) 

20  POKE  56579,32 ;POKE  56577,32 

30  FL=l:M=0;T=O 

40  DIM  RC ( 64 ),TC( 64 ): RESTORE 

50  FOR  1=1X062 :READ  RC(I):NEXT 

60  FOR  I=1T060:READ  TC(I):MEXT 

70  PRINT  CHR$( 147 )CHR${ 17) "RECEIVE  MODE" 

:GOSUB  380 

80  GETA$:IF  A$^""  THEN  100 

90  IF  ASC(A$)>  132  AND  ASC(A$) <  141  THEM 

400 
100  IF  T=0  THEN  300 
110  IF  M-0  THEN  150 
120  FOR  1=1  TO  M  ;A$=MID$(M$,I,1):IF  I=M 

THEN  M=0 
130  GETZ$sIF  Z$=CHR$(13)THEN  M=0;GOTG  80 

140  REM     SEND  ROUTINE 

150  IF  A$  =  n"  THEN  270 

160  PRINTA$; 

190  A=ASC(A$) 

200  IF  A=13  THEN  A'91 

210  IF  A=32  THEN  A=92 

220  IF  A<33  OR  A>92  THEN  270 

230  A=A-32:IF  A<33  THEN  PRINT#2 , CHR$ ( 9 1 ) 

+CHR${TC(A) )+CHR$(95) } :GOTO  270 

250  PRINT#2,CHR$(TC(A) ) J 

270  IF  M  THEN  NEXT 

2  80  GOTO  B0 

285  REM 

290  REM     RECEIVE  ROUTINE 

300  GET#2,B$:IF  B$  =  ""  THEN  80 

310  B=ASC(B$):IF  B<1  OR  B>31  THEN  80 

320  IF  FL  THEN  B$=CHR$(RC{B) ) -GOTO  340 

330  B$=CHR${RC(B+3I) ) 

340  IF  FL  AND  (B=27)  THEN  FL=0:GOTO  80 

345  IF  B=31  THEN  FL=lsG0T0  80 

350  PRINTBS; jGOTO  80 


360  REM      T/R  SWITCHING 

370  IF  T=0  THEN  POKE  56577 ,0 :T=1 : PRINT* 
PRINT "TRANSMIT  MODE" : RETURN 

371  IF  PEEK (673)  AND  1  THEN  PRINT :PRINT 
"STILL  SENDING" 

372  IF  PEEK (673)  AND  1  THEN  372 

373  POKE  56577,32 i PRINT :PRINT"RECEIVE  MO 
D£wsT=0:  RETURN 

374  REM 

375  REM      HI/LO  BAUD  RATE 

380  IF  PEEK (665)^236  THEN  POKE  665,72:FO 
KE  666, 53: PRINT: PRINT" 100  WPM": RETURN 

381  POKE  665,236:P0KE  666, 87 : PRINT: PRINT 
"60  WPM": RETURN 

400  M$=,fW!ON  ASC(A$)-132  GOSUB  410, 430, 
450,370,420,440,460,3  80 

401  M=LEN{M$)*TiGOTO  100 

404  REM 

405  REM      MESSAGE  STRINGS 

410  M$=  "RYPYHYRYRYRYRYRYRYRYRYR^^RYRYPYRY 

RYRYRYRY  ":RETUJ?N 

420  M$="NAME  IS  DAVE  DAVE*  QTH  IS  SHEVLI 

N,  MN  SHEVLIN,  MN.  "jRETURN 

430  M$=MDE  W90DK...  DAVE,,.  IN  NORTHERN 

MN*  w: RETURN 

440  M$=MRIG  IS  IC720A  WITH  CLIPPERTON-L 

PUTTING  OUT  ABOUT  500  W.  ": RETURN 

450  M$="CQ  CQ  CQ  CQ  CQ  DE  W90DK  W90DK  W9 
ODK   " 

451  M$=M$+M$-hM$+,,K  K  ": RETURN 

460  M$= "USING  COMMODORE  64  COMPUTER  ^WITH 
INTERFACE  AND  SOFTWARE  OF  MY  ■ 

461  M$=M$+,rOWN  DESIGN.  ":RETURN 
485  REM 

490  REM  DATA  FOR  CONVERSION  ARRAYS 
500  DATA  69,10,65,32,83,73,85,13,68,82 
505  DATA  74,78,70,67,75,84,90,76,87,72 
510  DATA  89,80,81,79,66,71,23,77,88,86 
515  DATA  23,51,10,45,32,39,56,55,13,36 
520  DATA  52,39,44,33,58,40,53,34,41,50 
525  DATA  35,54,48,49,57,63,38,42,46,47 
530  DATA  59,23,77,81,84,73,68,90,69,79 
535  DATA  82,91,68,76,67,92,93,86,87,83 
540  DATA  65,74,80,85,71,70,88,76,94,68 
545  DATA  68,68,89,68,67,89,78,73,65,77 
550  DATA  90,64,70,75,79,82,92,76,88,86 
555  DATA  87,74,69,80,71,94,83,93,85,81 
560  DATA  72,68 


Program  listing*  *  "Shoestring  RTTY' '  software  for  the  C64  (see  text  for  modifications  for  the  VlC-20). 
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Jim  Grubbs  K9EI 
PO  Box  3042 
Springfield  IL  62708 


The  Talking  Teletype 

Put  your  VIC-20  or  C-64  to  work  chatting  away 
in  the  shack  with  this  Basic  RTTY-to-voice  program 


Number  4  oft  your  Feedback  card 


The  computer  is  a  great  tool  for  the  handi- 
capped* A  large  contingent  of  hearing- 
impaired  individuals  use  their  computers  for 
TDD  operation  over  the  phone  lines.1  Com- 
voice,  a  recent  offering  by  Genesis  Corpora- 
tion (PO  Box  152,  Helimown  PA  18055), 
made  be! Is  go  off  in  ray  head  suggesting  addi- 
tional ways  that  computers  could  be  used  to 
open  up  new  avenues  for  another  group  of 
individuals— those  with  vision  impairments. 

The  Comvoice  program  looks  like  a  game 
cartridge  and  plugs  into  the  expansion  port  on 
Commodore  computers.  A  version  is  avail- 
able for  both  the  C-64  and  the  VIC-20.  It  is  a 
Votrax-based  speech-synthesizer  unit  with 
the  typical  mechanical -sounding  voice.  In 
most  applications,  though,  the  speech  is  more 
than  clear  enough  to  be  easily  understood. 

What  sets  the  Comvoice  unit  apart  from 
other  voice  synthesizers  is  that  it  does  not 
interfere  with  normal  RS-232  operations. 
The  RS-232  user  port— where  the  modem 
normally  connects  to  the  computer— is  the 
easiest  access  point  for  sending  and  receiving 
serial  information  like  Teletype®  signals. 

Since  many  synthesizers  tie  up  the  user 
port,  modem  or  Teletype  operation  is  not 
possible.  Software  synthesizers  thai  take  ad- 
vantage of  the  sound  capabilities  of  the  C-64 
usually  corrupt  the  hardware  interrupts  so 
that  the  machine  is  no  longer  easily  usable  for 
RS-232  functions.  Comvoice  has  none  of 
these  problems. 


RTTY  Meets  Computer^The  Basics 

Computers  like  to  speak  ASCII  code. 
RTTY,  however,  uses  Baudot,  a  five -bit  code 
allowing  for  little  more  than  the  alphabet, 
numbers,  and  a  few  punctuation  marks. 
ASCII,  with  its  seven  bits,  can  distinguish 
between  upper-  and  lowercase  and  has  an 
expanded  set  of  characters.  Commodore 
ASCII  (and  others)  adds  one  more  bit  (for  a 
total  of  eight),  allowing  a  set  of  graphics 
characters  as  well. 

Through  software  control,  it  is  very  easy  to 
instruct  the  Commodore  user  port  to  look  for 
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100 

it* 

ISO 

130 
140 
150 
160 
170 
160 
190 
200 
210 
220 
230 
340 
252 
260 
270 
260 
290 
300 
310 
320 
330 
340 

3  50 
360 
370 
300 

330 
400 
405 
41  0 
d?0 
d30 
440 

4  50 
460 
470 
400 
430 
500 
510 
520 
530 
540 
550 
560 
570 
58  0 
590 

500 
510 
620 
630 
€40 
650 
660 


goto  350 

pole--  Gif  ,r:pcki  656,  q: 

ptBS5579:rtin  value  far  c-64 

ram  For  vic-20  pt=37l3fl 

t»«~1 

if$=chr$[ 101 

crS-chrlf 13} 

ll«"ert+  1  F$  +  "a     siy"4crS  +  "drjfifcl£tl  1  ■hypqabg#*xve" 

F$="3"+  lfj  +  M,     i  a7"  +  cr$+"S4'  ,h(S'  )2#6019?£*„  /{  *" 

get#2,cS:if  c$*f'"  then  550 

e"BSctc(]iJf  c<1  or  c>31  than  190 

if  Is  tnan  c£=a»ldS(  iS,c,  1  ] 

if  not  is  then  cS=»i d$('|,c, 1 ) 

ir  usS«"y"  and  cS  =  "  "  thtn  1*-- It  rem  ueos 

If  cSO"*"  than  print  eSjjgoaup  700:gDta2?0 

l««(e-3l  ] 

get  a$jif  iS-""  then  130 

if  a$="l"  then  1h=-1 

if  aS?c»>r$(  95]  then  doe*  2:goto  360 

if  a$=»f"  then  i5sfl 

iF  a$=ehr$( 1 35 ]  then  v=2(Speak  "letter  meda  on" 

if  e£=chrS(136]  than  v=1i  speak  "voice  on'* 

IT  a$"chrSM40]  then  v=0;  speak  HvoicD  off** 

IT  B$=chr$(133l  then  goto  560 

sS»|,Tf 

goto  190 

□pan  2,at0,chr$|96+l)+chrS[0] 

u*S«"y"l  print  chi-St  147}+ehr$(  17]+ehrl(  17)  ;"usPa  (  y/n]" 

speak  "da  you  pant  un    shift  on  soice  ensue**  y  or  n" 

input  ub$ 

br«60t print  chrS(l47]+chr5[17)+chr$(l7); 

br»60spi-int  "what  speed"iprint  "[60,87,75,100  *pm)» 

speak  "that;  speed" 

input  tor- 

goeub  510 

print  chr$l147Ji"  73     talking  rtty  r*"tprint  str$[brj+"  Wpn 

speak  *r7  3  talking  r  t  t  y  receive" 

brS  =  5t«-$(  br  ]  i  speak  brS:ape^k  "worda  per  minute" 

if  «sS*»'y"  then  print  chrj  {  1  9  J  +chr*|  I  7  J+Ghr$(  17  1  ;"  usoe  on' 

if  U5$»f'yn  tnem  speak  "un  shift  on  space  on" 

pri  nt 

goto  110 

d=1 . 02  3*6 

if  Dr=60  then  b*45.45 

if  pr  =  67  then  b«50 

if  br=75  then  b-56.93 

if  br=100  then  b»75 

ic=int£d/b+.S)  ta>int[  k/2561  i  r  *256*  [  x/aSE-q] 

return 

pr-i«t  crnt-SC  147K+chrS(  I6l  5"  73  talking  rtty  tx 

speak  "73  talking  rtty  transmit*1 

1 1  $«"cy  n  i  amz  t  Fkor  I  lxvmr  jepgs]  uq" 

M  S*,rmdtidzqorddiel  jvesa  j  pugf  Jtndddyd" 

get  *$:if  uS»Mttth«n  goto  620 

if  asc[x$]>47  and  asc(x$)<5S  end  w<>0  thenisptik  x$ 

If  asc(x$]>E4  and  asc(xS]<91  and  v<>0  thentapeak  x$ 

if  w$=chr*t34 J  then  x$«chr$(39j 

if  it$-chr$[  133]  then  pake  pt  t  0  t  ats""  ;  goto  440 

Basic  program  to  drive  the  Comvoice  speech  unit 


ii 


tpoke    pt,32 


serial  data  in  many  configurations.  The  num- 
ber of  data  bits  as  well  as  stop  bits  can 
be  specified  by  the  program.  With  the 
word  length  set  to  five  bits,  the  computer 
still  speaks  ASCII,  but  only  pays  attention 
to  the  first  five  bits.  Through  use  of  a  trans- 
lation tabic,  the  computer  can  be  made  to 
prim  the  intended  Baudot  character,  though 
internally  the  machine  continues  to  speak 
A  SOL  See  the  programmer's  reference 
guide  for  more  details  about  GPENing  an 
RS-232  channel. 

Most  amateur  RTTY  takes  place  at  60 
words  per  minute.  Computer  types  more 
accurately  refer  to  this  as  45.45  baud,  which 
is  not  a  standard  baud  rate  on  Commodore 
computers.  But,  there  are  a  pair  of  magic 
registers  that  when  poKEd  to  the  right  values 
can  make  the  machine  operate  at  any  baud 
rate  within  its  speed  limits.  Such  a  routine  is 
included  in  my  program,  which  also  allows 
for  reception  of  all  standard  amateur  RTTY 
speeds* 

For  transmitting,  the  process  is  similar  but 


the  translation  is  reversed.  When  you  press  a 

key,  the  program  looks  up  thai  key  in  a  table 
to  find  what  ASCII  code  "looks  like"  the 
Baudot  character  you  wish  to  send.  The  result 
is  transmitted  to  the  user  port. 

The  Miracle  of  Speech 

Up  to  now,  I  haven't  done  anything  partic- 
ularly special  to  make  this  a  talking  Teletype 

program.  The  changes  necessary,  though, 
are  minimal  due  to  the  way  Comvoice  imple- 
ments speech, 

With  Comvoice  in  place,  an  additional  Ba- 
sic command  is  added,  Speak  does  exactly 
what  you  would  think  and  is  used  much  like  a 
print  statement.  By  simply  adding  several 
SPEAK  commands  to  the  existing  print  com- 
mands, you  can  make  the  Teletype  program 
come  to  life  with  voice.  It's  here  where  a  few 
problems  begin,  most  of  which  are  easy  to 
overcome. 

First  of  all,  many  of  us  would  prefer  that 
our  computer  speak  in  whole  words  rather 
than  in  individual  letters.  When  you  use  the 


E70  print  x$j 


680 
70S! 

7ia 

730 


if  x$*chr£t 13)  then  print#S,"h"; :goto  6S0 
if  *S*chrS( 10)then  pri nt#2 , "b" ; : goto  630 
If  x$*chrS[3a]then   pri nt#2 t "d" ; i gnto  620 

if  k<33  then  gate  GZ0 

print#£,xS  +  chrU95]  ;  igoto  620 

if  x<65  then  *  =  »-3?  s  x$*eor$(9  i  }  +m  i  dS(  f  1  4,  it  f  1  J  ? 

740  if  *>9S  than  goto  620 

750  K  =  x-64SK$3midS(  HS,x,  1  ] 

760  pr  I  ,nt#£ ,x{; 

770  goto  &20 

76©  If  v-fl  then  return 

79P  if  v=4  and  cS<>"  "then  goto  610 

S00  if  v-4  and  c$»**  T*  then  v=tjreturn 

B10  if  v-Z    or  v=4  thaniif  sbc[c$)<4B  or  asc[c$)>90  than  c$="  " 

620  if  v-2  or  v=4   thtniif  ascteJ)>57  and  asc[c$)<65  then  e$  =  '* 

630  If  v=2  or  v=4   thensspaak  eSsreturn 

640  If  asclc$)>90  or  asc(cS]<4B  than  ct="  " 

660  if  bsc{  c$  J  >47andascr  c$)  <58then  s  gosufa  1  1  30  l  v  -4  i  saS""1*  s  epeak  e$i return 


ii 


650 
670 

660 
690 

900 

9^0 

92  0 

930 

940 

9  50 

960 

970 

960 

990 

1  000 

1010 

1020 

1030 

1040 

1050 

10E0 

1070 

1060 

1090 

1100 

1  110 

1120 

1130 

1140 


if  agc[c$)>57  and  a5c(c$)CGS  then  c$="  " 

s»£=saS*r$t  if  c$  =  rf  "than  go^ut?  920  ?  gotofl90 1  i  f  v-4  than  Or*  4 

rtturo 

speak  sat 

iit=,M' 
nturn 

if  sa$-H*x  "  thinisB$a"»KethtrH 

**  theiY:ss$="ple3se" 

"  theri!sa$at'aee    you 


hat="pse 


rtrat 

it , 


■  i 


thent 5a£="d 


t* 


if 

if  saS 

if  53S  =  l,cul 

if  5a$=f,qth 

if  sa$»"rtir 

If  siS^^Qtl 

if  sa$="^rn 

if       BB$="Ol< 

if     98$=(,qrin 

IF 

if 

IF 

if 

if 

if 

IF 

if    *e$-"gn 

if    as$nt,gin 

iF    aa$="qrt 

return 

for-     b=  1     to     lcn(sa$} 

■$=mid$(saS,b,1J 


later 


•  < 


t 


I " 


then*  SB$*«noi 
**     thanssaS—^q    a     1' 

"     than:saS="q    r    n' 
T*     thBni5fl$  =  wo    kn 


sn$="de    ' 
seS=wqsb 

i«$srtinso 

aaS="cq    " 
aa£="kh2 
BaS-"b4    " 


then:aa$-,,i]    r 

thBni5BS-ntnis 

"     then;  aa$=fTq    s 
it 


then  :  sji$="b 


or" 

isTt 
b" 


then  s  sb$^" feet" 
thenise$  =  ,fc  q" 

then:  »a*=f*ki  lohpr  t  z" 
them  saS="bef  ore" 
11     then  ;  saS^^good    night" 
T1    then  :  se£  =  lt good    morning" 
"     themaa$="q     r     t" 


return 


1150  speak 

11E0  next 
1170 

1160 

1190  rem 

1200  rem 

1210  rem 

1220  ree 

1230  rem 

1240  rem 

1250  rem 


ta iki  ng  rtty 
copyright  19S5  4 
by  j i m  grubos   * 

po  box  3  042    * 

Springfield     i 1    * 

62703     usa  0 


e 
* 


speak  command,  though,  you  get  individual 

letters.  By  buffering  the  incoming  data  and 
building  a  string  variable  from  the  individual 
letters,  you  can  construct  words.  The  pro* 
gram  is  designed  to  trigger  speech  when  a 
space  is  received,  since  words  are  separated 
by  spaces. 

This  procedure  goes  along  fine  until  some- 
body starts  sending  something  that  isn*t  real- 
ly a  word.  Abbreviations  can  be  a  big 
bugaboo.  Comvoice  will  attempt  to  pro- 
nounce them  as  long  as  they  contain  no  num- 
bers or 4"  illegal'*  punctuation*  If  they  do,  the 
program  crashes. 

The  first  addition  I  made  to  the  program* 
therefore,  was  to  add  a  subroutine  to  screen 
the  data.  When  something  other  than  a  letter 
is  received,  the  speaking  part  of  the  pro- 
gram simply  ignores  it.  turning  the  characters 
into  spaces.  This  keeps  the  program  from 
crashing. 

Next,  the  problem  of  call  signs  had  to  be 
overcome  with  another  subroutine.  After  all, 
it  doesn't  do  much  good  if  you  can't  figure 
out  whom  you  are  talking  to.  When  the  sub- 
routine encounters  a  string  that  contains  a 
number,  the  program  automatically  shifts  in- 
to pronouncing  each  individual  letter  and 
number.  This  is  done  until  another  space  is 
encountered,  at  which  point  normal  word 
mode  is  reinstated. 

My  solution  to  dealing  with  the  many  ab- 
breviations used  in  amateur  transmission  was 
to  create  a  look-up  table  for  the  more  com- 
mon ones.  This  actually  works  quite  wclL  but 
slows  down  the  program.  My  list  is  by  no 
means  complete,  but  it  can  be  expanded  or 
changed  to  suit  your  own  needs. 

Variations  on  a  Theme 

It  is  also  possible  to  create  a  subroutine  that 
scans  for  all  strings  three  characters  long  that 
begin  with  "Q/1  This  would  enable  the  pro- 
gram to  recognize  Q  signals  and  pronounce 
them  correctly,  and  would  work  in  a  similar 
fashion  to  the  cailsign  routine  in  lines  1130 
through  J 170. 

In  the  final  version,  I  decided  that  it  would 
be  nice  to  have  both  word  and  individual 
letter  modes  available.  They  are  implement- 
ed using  the  function  keys.  The  F7  key  turns 
the  voice  on;  F8  turns  it  off.  A  touch  of  the  F5 
key  places  the  program  into  the  individual 
character  mode.  For  accuracy,  any  time  the 
voice  is  turned  on,  the  individual  character 
mode  echoes  the  transmitted  data  that  the 
operator  is  keying  in.  FI  toggles  the  program 
between  receive  and  send-  You  can  change 
the  unshift-on- space  and  speed  options  by 
pressing  the  back-arrow  key,  located  in  the 
upper  left-hand  corner  of  the  keyboard.  while 
in  receive. 

Under  most  operations  (particularly  at  60 
wpm)  with  most  typists,  this  Basic  program 
has  no  trouble  keeping  up  with  what  is  going 
on.  When  full-tilt  text  is  being  sent  by  tape 
or  from  someone's  buffer,  the  time  involved 
for  speaking  will  make  the  program  lag  be- 
hind the  actual  transmitted  text.  The  Com- 
modore has  a  built-in  256-character  buffer, 
so  until  that  overflows  nothing  will  be  lost.  A 
more  complex  program  could  aJIow  the  in- 
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BALUNS 

Get  POWER  to  your  antenna!  Our  Baluns  aie 
already  wound  and  ready  for  installation  in  your 
transmatch  of  you  may  enclose  (hem  in  a 
weatherproof  box  and  connect  them  directly  at 
the  antenna  They  are  designed  for  3-30  MHzop 
eraHon  (See  AflRL  Handbook  pages  19-9  or 
&20  for  construction  details.) 
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hon  at  all  frequencies  *  Internal  FM  adju&taDie  from 
0  To  100  kH£  at  a  1  kHz  rate  •  External  FM  input  ac- 
cepts tones  or  voice  *  Spurs  and  noise  at  least  60  dS 
below  carrier  *  Output  adjustable  from  5-500  mV  at 
50  Qhma  •  Operates  on  12  Vdc  ®  V*  Amp  •  Available 
for  immediate  deltvary  *  1429115  delivered  •  Add-on 
accessories  available  to  extend  freq  range,  add  Infi- 
nite resolution,  AM,  and  a  precision  120  dB  attenua- 
tor •  Call  or  write  for  details  *  Phone  in  your  order  as 
fast  COD  shipment. 
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PIN  # 


TYPE 
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2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

12 


GND 

+  5V 

RESET 

JOYO 

JOY1 

JOY2 

LIGHT  PEN 

CASSETTE  SWITCH 

SERIAL  ATN  IN 

+  9V 

+  9V 

GND 


NOTE 


100mA  MAX. 


PIN  # 


100mA  MAX. 


A 

B 
C 

D 
E 
F 
H 
J 
K 
L 
M 
N 


TYPE 


GND 

C81 

PB0 

PB1 

PB2 

PB3 

PB4 

PBS 

PB6 

PB7 

CB2 

GND 


NOTE 


Fig.  I.  Connections  to  Commodore  computer  user  port. 


coming  text  to  be  buffered  even  further.  I've 
tried  the  C-64  version  of  this  program  after 
compiling  il  using  Blitz!  and  that  helps  over- 
come some  of  the  speed  problems.  This  may 
be  the  way  to  go  if  you  want  a  long  table  of 
abbreviations. 

I'sing  Your  Mind's  Eye 

It  doesn't  take  much  imagination  to  see  a  lot 
of  other  uses  for  a  speech  synthesizer  in  the 
blind  ham's  shack.  With  a  bit  of  effort,  a  main 
program  could  be  created  to  allow  transmitter 
and  receiver  tuning  by  speaking  the  values. 
Once  they  have  been  tuned,  you  could  select 
the  desired  mode.  Even  individuals  with 
severe  speech  problems  might  be  able  to  op- 
erate voice  for  the  first  time  by  typing  com- 
ments on  the  keyboard  and  having  the  output 
of  Comvoicc  directed  to  the  transceiver. 
Think  what  will  happen  when  speech  recog- 
nition becomes  available  in  the  same  price 
range! 

I've  even  played  with  a  program  that  could 
be  used  for  contest  operation,  which  has 
Comvoice  calling  CQ.  You  input  the  call 
of  the  answering  station  or  the  station  you 
wish  to  answer.  By  pushing  the  right  func- 
tion keys,  you  can  have  the  entire  con- 
test exchange  spoken  for  you.  Repeats  and 
auto  serial  numbering  are  allowed  for.  The 


MASTER  MORSE  CODE  IN  40%  LESS  TIME  ! 

Method  Eliminates  the    -  13  WPM  Plateau 

ADOPTED  BY  THE  U-S    MILITARY  AS    THE    NEW  TRAINING 

STANDARD 
EKSTHUCTION  NOW  OFFERED  ON  AUDIO  TAPES  Of, 
OtfR  KEW  COW  PUT  Eg  PgOGRAjj  FOH  THE  COHMGbOHE 
64.  Both  methods  teach  c he  entire  ALPHABET , 
N'JKBF?S,  PUNCTUATION  and  SPECIAL  CHARACTERS 
in    35*  TRIALS   at   20  HPK. 

Specify    Audio    Tapes    (five    cassettes}, 
Floppy   Disk   OS    computer    Cassette. 

$19,95    (IL*    RES.    include   $1   sales   ttx} 
^77  TSG,  P.O.  BOX  7>  ASHLEY,  IL  62806 


program  contains  a  clock,  so  you  can  log 
the  contacts  from  the  same  program,  A 
dope  routine  alerts  you  to  stations  you 
have  worked  before.  I'm  not  quite  sure 
how  I  would  feel  working  a  computer  on 
Field  Day  or  in  the  Sweepstakes,  but  the 
concept  is  fun  anyway.  Anybody  want  to  see 
that  one? 

It's  a  Wrapt 

The  necessary  connections  to  interface  the 
computer  to  just  about  any  standard  terminal 
unit  are  included  in  Fig,  L  The  program 
works  equally  well  on  both  the  VIC-2Q  and 
C-64,  but  keep  in  mind  thai  it  will  work  only 
with  the  Comvoice  speech  unit. 

If  you  would  like  a  copy  of  the  program  on 
disk  or  tape  (be  sure  to  specify  which  on.ej, 
1*11  be  happy  to  supply  one  for  $10.  Send 
requests  to  QSKY  Publishing.  PO  Box  3042, 
Springfield  IL  62708.  Sony,  time  doesn't 
allow  me  to  design  individual  programs  or 
applications  hardware.  ■ 

Reference 

1 .  The  TOD  system  was  invented  by  Bob  Wett- 
brechL  a  deaf  amateur,  using  the  Baudot 
code.  For  more  information,  refer  to  K9EI'& 
article  in  TRANSACTOR  magazine,  volume  6, 
number  1 . 
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RAMSEY  OSCILLOSCOPES 


AN  Ramsey  oscilloscopes  feature  unsurpassed  quality  at  an 
unbeatable  price.  Of  heavy  duty  construction,  they  are  suitable 
for  hobby,  service  and  production  applications. 
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ACCESSORIES  FOR  RAMSEY  COUNTERS 

Telescopic  whip  antenna— BNC  plug $  8.95 
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Micro  Morse 


This  universal  CW  interface  bridges  the  gap 
between  your  rig  and  your  computer. 


Number  5  on  your  Feedback  card 


There  is  little  doubt  that  the  microelec- 
tronics revolution  has  had  a  profound 
effect  on  CW.  First  came  simple  keycrs,  fol- 
lowed by  memory  keyers,  keyboards,  code 
readers,  and  now  full-function  Morse  termi- 
nals. Although  many  fine  CW/RTTY  termi- 
nals are  available,  a  microcomputer-based 
system  is  attractive  in  that  the  computer  can 
be  used  for  many  other  purposes  as  well, 
helping  to  justi  fy  the  cost  of  the  system- 

Vendors  such  as  AE A  and  Kantronics  offer 
a  full  line  of  software  and  hardware  interfaces 
that  will  provide  full  CW/RTTY  operation 
with  a  variety  of  home  computers,  including 
those  made  by  Tandy,  Apple,  Commodore, 
Atari,  and  IBM .  Assuming  you  have  the  com* 


puter  on  hand,  you  can  be  off  and  running  for 
less  than  $250  for  the  software  and  the  inter- 
face unit. 

You  can  always  trust  the  dedicated  ham  to 
try  to  cut  corners,  so  I  sat  back  waiting  for 
some  magazine  to  publish  a  suitable  software 
article  for  operation  with  my  Color  Comput- 
er, Along  came  a  program  in  the  December, 
1982,  issue  of  SO  Micro  by  Michael  Chuck. 
This  is  a  full-feature  package  for  the  CoCo, 
offering  speed  autotruck  on  receive,  key- 
board-select of  transmit  speed,  multiple 
memory  buffers,  and  provisions  for  machine 
storage  of  contact  data— in  short,  almost  any- 
thing you  might  need  in  a  CW  terminal. 

About  the  only  thing  missing  from  Mike's 


fine  article  was  a  decent  interface  circuit.  The 
design  presented  was  a  simple  audio-operat- 
ed switch  sufficient  to  demonstrate  the  poten- 
tial of  the  program,  but  too  deficient  for  seri- 
ous operation  on  the  HF  bands. 

Anxious  to  put  the  program  to  work  in  my 
New  Year's  quest  for  WAS  using  QRP,  I  set 
out  to  design  a  general -purpose  interface  unit 
that  could  be  used  with  any  soft  ware/comput- 
er system  and  that  would  work  with  almost 
any  HF  equipment.  The  project  was  reason- 
ably successful  and  along  the  way  1  learned 
quite  a  bit  about  machine-processed  CW!  The 
purpose  of  this  article  is  to  pass  along  some  of 
these  observations  as  well  as  a  simple  but 
practical  interface  design. 
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Fig,  L  Schematic  diagram x  of  the  CWf computer  interface.  UI  is  an  LM-324N  quad  op  ampt  U2isa  7805  (LM340T-5)  voltage  regulator,  U3isan 
NE567 tone  decoder,  and  U4  is  an  N ESS 5  V  timer  chip.  Ql ,  Q3,  Q4,  and  Q5  are  general-purpose  NPN  transistors  such  as  the  2N440I ,  while  Q2 
is  a  general-purpose  PNP  (2N4403  or  equivalent).  Unmarked  diodes  are  general-purpose  silicon  (IN4004).  while  the  indicator  LEDs  can  be 
virtually  any  LED.  All  resistors  are  1/4  W,  5%  composition.  The  iOQk  gain  pot  is  a  standard  panel-mounting  pot  (linear  taper),  while  the  defector 
gain  pot  is  a  PC-mounted  linear  trimmer.  All  capacitors  are  in  uF;  non-polarized  units  are  mylar™,  while  polarized  units  are  dipped  tantalums  (1 6 
V  minimum).  The  input  transformer  is  a  subminiature  Ik,  An  8-Ohm  unit  is  available  off  the  rack  at  Radio  Shack. 
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Design  Considerations 

The  attributes  of  the  ideal  CW 
interface  are  easy  to  define.  The 
unit  should  be  compatible  with  all 
code  speeds  up  to  blue  light,  capa- 
ble of  decoding  signals  at  or  below 
the  noise  level,  and  immune  to 
QRM!  Unfortunately,  a  reason- 
ably simple  interface  circuit  can- 
not be  expected  to  have  all  of  these 
sterling  features.  What  you  will 
get  with  a  reasonable  parts  count  is 
as  follows: 

•The  unit  is  capable  of  copy  at 
extremely  high  speeds— certainly 
up  to  60  wpm.  I  know  it  will  deliver  good 
copy  at  speeds  where  letters  are  virtually  in- 
distinguishable and  even  where  word  groups 
are  difficult  to  discern. 
•The  performance  in  noise  depends  on  the 
type  of  noise  you  must  contend  with.  A  rela- 
tively constant  white-noise  level  is  no  prob- 
lem, but  loud  static  bursts  or  pulse-type  noise 
will  cause  copy  errors  if  the  signal-to-noise 
ratio  ts  unfavorable, 

•With  SSB  receiving  filters,  the  interface  is 
highly  effective  in  the  presence  of  even  heavy 
QRM  as  long  as  it  doesn't  desense  the  receiv- 
er to  the  point  where  the  desired  signal  drops 
out.  With  CW  if  filters,  I  would  say  the 
interface  is  almost  uncrunchablc+  delivering 
solid  copy  at  the  low  end  of  20  in  the  midst  of 
a  contest! 

Although  the  receiving  side  of  any  inter- 
face circuit  is  by  far  the  most  critical,  the 
transmitting  side  has  not  been  neglected  in 
this  design.  Most  CW  transmit  routines  for 
home  computers  use  the  cassette  recorder 
motor-control  relay  for  CW  keying.  If  your 
rig  has  a  solid-state  keying-control  circuit, 
this  will  present  few  problems.  You  can  put 
some  mileage  on  the  relay  if  you  try  to  key 
higher  currents  or  voltages.  The  interface 
incorporates  a  keying-control  circuit  to  mini- 
mize relay  wear.  Provisions  are  included  for 
keying  the  transmitter  with  either  a  transistor 
switch  or  a  small  relay. 

All  of  the  various  circuit  ideas  incorporated 
into  the  interface  will  be  described  fairly 
completely.  This  is  not  to  make  the  circuit 
easier  to  duplicate—you  could  really  do  that 
knowing  very  little  about  how  it  works— but 
rather  to  give  you  some  ideas  for  your  own 
experiments  if  you  want  to  start  playing  with 
interface  hardware  options. 

It  is  a  deceptively  simple  subject  that  quick- 
ly deepens  once  you  start  to  play  with  real- 
world  trade-offs.  Finding  out  wrhy  some  ideas 
don't  work  or  why  others  work  very  well  can 
be  a  fascinating  pastime  that  doesn't  consume 
a  lot  of  money  or  require  hard-to-get  parts. 
Follow  along  and  see  how  I  did  it,  and  then 
take  off  on  your  own  if  you  are  so  inclined f 
The  complete  interface  schematic  in  Fig.  1 
will  serve  as  the  primary  reference  for  the 
sections  that  follow. 

Audio  Filters 

The  first  question  that  might  be  asked  is 

why  bother  with  audio  filters?  If  your  rig 
incorporates  narrow  CW  i-f  filtering,  exten* 
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Fig.  2,  Layout  and  design  equations  for  a  single-stage 
active-bandpass  filter,  Three  such  stages  are  used  in  the 
interface  circuit. 


sive  audio  filtering  will  not  make  a  major 

difference  in  performance— though  it  will 
help  a  bit. 

Unfortunately,  virtually  all  of  the  high- 
class  transceivers  on  the  market,  while  sport- 
ing excellent  SSB  filters,  always  have  the  CW 
filter  as  an  ^option."  Since  the  option  costs 
money,  all  too  many  operators  end  up  using 
SSB  filters  with  Morse  and  then  wonder  why 
it  is  not  as  much  fun  as  the  dedicated  CW 
friends  say  it  is.  In  such  cases,  some  effective 
audio  filtering  can  make  CW  a  pleasure. 

At  the  far  end  of  the  scale  in  receiver  design 
are  the  direct-conversion  jobs  that  have  ap- 
peared over  the  years  as  companions  to  QRP 
rigs.  Although  CW  is  the  primary  mode,  to 
judge  by  the  companion  transmitters,  these 
receivers  tend  to  have  only  SSB-bandwidth 
audio  filtering  and  desperately  need  all  the 
CW  filtering  they  can  get. 

One  of  the  simplest  approaches  to  audio 
filtering  is  the  multiple-feedback,  active- 
bandpass  filter  (illustrated  in  Fig.  2),  Here,  a 
single  op-amp  stage  can  be  wired  as  an  audio- 
bandpass  filter  with  a  defined  set  of  charac- 
teristics. 

Assuming  a  constant  value  for  the  capaci- 
tors in  the  filter  circuit  (C),  filter  perfor- 
mance is  set  by  three  resistors.  The  input 
resistor  (Rl)  sets  the  stage  gain,  the  shunt 
resistor  (R2)  sets  the  center  frequency  of  the 
filter,  and  the  feedback  resistor  (R3)  sets  the 
bandwidth.  The  design  formulas  for  these 
resistors  are  shown  along  with  the  diagram 
in  Fig.  2. 

The  design  of  a  suitable  filter  stage  in- 
volves selecting  appropriate  performance 
parameters  and  calculating  the  resistor  values 
for  the  filter.  That  is  simple  enough,  so  what 
do  we  want  as  performance  targets  in  terms  of 
center  frequency,  bandwidth,  and  gain? 

Ideally,  the  filter  center  frequency  should 
match  the  peak  audio  output  of  the  receiver  in 
the  CW  mode,  which  in  turn  should  corre- 
spond to  the  proper  receiver  offset  for  trans* 
mitter  zero  beat.  In  most  modern  gear  this  is 
about  750  Hz. 

Bandwidth  is  a  more  complicated  problem. 
Narrow  bandwidths,  short  of  the  point  where 
excessive  ringing  is  produced,  can  minimize 
QRM  but  can  also  present  a  number  of  prob- 
lems. Since  the  bandwidth  required  by  a  CW 
signal  is  related  to  keying  speed,  a  very  tight 
filter  system  will  impose  limits  on  the  upper 
end  of  your  received  speed  range.  Very  nar- 
row filters  also  can  make  receiver  tuning  very 


Photo  A.  The  author  *s  HF station  t  the  mighty 

Argonaut  515  QRF  transceiver  and  the  Radio 
Shack  Color  Computer.  TJie  CW  interface  is 
perched  on  top  of  the  Argonaut.  For  the  bene- 
fit of  those  who  think  that  QRP  is  just  for 
playing  games,  I  resolved  to  work  all  states 
during  the  new  year,  even  though  i have  time 
to  get  on  only  a  few  hours  a  week.  That  little 
Argonaut  is  my  only  HF  rig,  but  you  could 
never  tell  by  looking  at  the  log! 

critical  and  can  be  tedious  if  either  the  receiv- 
er or  transmitter  has  a  small  amount  of  drift. 

A  bandwidth  of  approximately  150  Hz  is  a 
reasonable  compromise,  permitting  keying  in 
excess  of  50  wpm,  a  very  significant  selectiv- 
ity increase  {yet  not  being  overly  fussy  in 
terms  of  tuning  and  stability  i.  The  Q  of  a 
single  filter  stage  of  the  type  illustrated  in 
Fig.  2  as  not  outstanding,  but  several  stages 
can  be  cascaded  to  develop  the  desired  aggre- 
gate filter  response. 

Gain  in  an  active  filter  stage  can  be  almost 
anything  desired,  but  caution  must  be  exer- 
cised so  that  excessive  gain  does  not  cause  an 
overload  of  any  detectors  in  the  system.  A 
target  gain  of  I  was  chosen  since  plenty  of 
signal  is  normally  available  from  the  receiver 
audio  system. 

The  value  forC  is  somewhat  arbitrary,  and 
for  audio  work  either  0. 1  or  0.01  uF  is  usual* 
ly  chosen  for  convenience.  Since  the  center 
frequency  is  fairly  low,  let*s  use  0.1  uF  for 
starters.  If  the  filter  parameters  are  plugged 
into  the  design  equations  of  Fig,  2,  we  get  the 
following: 


Center  Frequency 

Bandwidth 

Gain 

Rl  (input) 

R2  (shunt) 

R3  (feedback) 


750  Hz 

150  Hz 

I 

10,610  Ohms 

2 16  Ohms 

21,220  Ohms 


These  are  not  exactly  standard  values,  and 
rather  than  use  multiple  resistors  in  series/ 
parallel  to  achieve  precisely  these  values*  you 
can  rearrange  the  equations  of  Fig,  2  to  see 
the  effeci  on  performance  of  substituting  the 
nearest  standard  5%  resistor  values: 


Rl 

10,000  Ohms 

R2 

220  Ohms 

R3 

20,000  Ohms 

Center  Frequency 

767  Hz 

Bandwidth 

159  Hz 

Gain 

1 
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Since  our  original  parameters  were  seat-of- 
the-pants  figures  to  begin  with,  the  actual 
performance  to  be  expected  when  standard 
values  are  used  is  quite  acceptable, 

The  filter  section  of  the  actual  interface 
(Fig-  1)  consists  of  three  identical  stages 
(U1A-U1C)  using  these  resistor  values.  The 
only  departure  from  the  general  circuit  in 
Fig*  2  concerns  the  biasing  of  each  stage.  For 
convenience,  we  want  to  use  a  single-ended 
power  supply,  so  I  biased  the  +  input  of  each 
stage  to  +  6  V  with  a  voltage  divider  to  ensure 
distortion-free  ac  amplification.  This  is  an- 
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Fig.  J,  Measured  frequency  response  of  the 
three-stage  active  filter  used  in  the  interface. 
Vie  filter  characteristics  were  determined  us- 
ing a  commercial  Junction  generator  as  the 
signal  source  with  an  oscilloscope  to  mea- 
sure the  filter  output  voltage.  The  center  fre- 
quency with  the  resistors  used  should  have 
been  approximately  770  Hz  and  the  design 
bandwidth  was  1 50  Hz,  Tfte  measured  center 
frequency  was  812  Hz  and  the  actual  filter 
bandwidth  at  the-3-dB  points  was  220  Hz. 
This  performance  is  entirely  acceptable  when 
standard  resistor  arui  capacitor  values  are 
used.  The  graph  plots  the  data. 
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other  reason  for  limiting  the  gain  of  the  filter 
stages,  since  we  have  only  ±  6  V  of  headroom 
for  output  voltage  swing. 

The  actual  frequency  response  of  the  three- 
stage  filter  is  plotted  in  Fig,  3,  The  final  stage 
of  the  quad  op-amp  package  (UID)  is  wired 
as  a  non-inverting  ac  amplifier  that  simply 
provides  a  variable  gain  block  via  the  front- 
panel  gain  control.  This  provides  consider- 
able flexibility  in  the  receiver  audio  gain  set- 
ting, and  rarely  requires  readjustment  if  your 
receiver  has  reasonable  age  characteristics. 

Tuning  Indicator 

Since  we  are  using  a  sharp  audio  filler,  a 
tuning  indicator  will  ensure  that  your  equip- 
ment is  tuned  precisely  to  the  center  of  the 
filter  bandpass  and  that  it  is  properly  tuned 
for  zero  beat.  The  popular  NE567  tone  de- 
coder (U3)  handles  this  job.  This  IC  is  driven 
at  pin  3  by  a  sample  of  the  filter  output  and  is 
set  to  750  Hz  by  the  tune  control.  When  a 
750- Hz  tone  is  present,  indicating  that  the 
received  signal  has  been  properly  tuned,  pin  8 
of  U3  will  pull  low,  lighting  the  tune  LED  on 
the  front  panel, 

Keying  Detector 

The  output  of  the  filter  also  drives  the  key- 
ing detector,  which  consists  of  Qlt  Q2t  U4, 
and  Q3.  With  sufficient  drive  from  the  filter 
network  (dependent  on  the  setting  of  the  de* 
tector  gain  pot),  Ql  will  be  turned  on  by 
audio  signal  peaks,  thus  causing  its  collector 
to  pull  low.  The  low  at  QTs  collector  triggers 
a  missing  pulse  detector  composed  of  Q2  and 
U4.  Timeout  for  U4  is  adjusted  so  that  the 
output  of  U4  (pin  3)  will  remain  high  when 
Q2  is  triggered  and  will  not  transition  low 
until  several  cycles  of  750-Hz  audio  have 
passed.  The  output  of  U4  will  thus  follow  the 
input  keying,  but  it  will  not  respond  to  the 
heat-note  ac  waveform. 

Essentially,  the  missing  pulse  network  can 
be  considered  a  digital  detector  that  elimi- 
nates the  need  for  software  filtering  of  the 
signal  waveform.  The  high  from  U4  drives 
Q3,  which  causes  the  signal  LED  to  be  on 
whenever  a  detected  waveform  is  present.  If 
your  software  routine  requires  a  TTL  high  to 
indicate  keying,  the  connection  should  be 
made  to  point  H.  Alternatively,  software  that 
requires  a  low  for  beat-note  recognition  will 
require  a  connection  to  point  L. 

Keying  Control 

As  noted  earlier,  most  CW  software  keys 
the  cassette  control  relay  in  transmit.  A  two- 
transistor  keying-control  circuit  consisting  of 
Q4  and  Q5  is  used  to  provide  a  universal 
interface  between  the  cassette  relay  and  the 
transmitter  keying  circuit.  The  relay  contacts 
are  normally  connected  between  point  K  and 
ground.  Q4  is  normally  biased  on.  causing 
the  collector  of  Q5  to  remain  high.  If  the 
cassette  relay  closes,  however,  Q4  goes  off 
and  causes  the  collector  of  Q5  lo  pull  low. 

The  transmitter  keying  circuit  can  be  con- 
nected to  point  T  if  a  solid-state  keying  circuit 
is  used  in  the  transmitter.  If  you  are  directly 
keying  a  tube- type  transmitter,  you  may  wish 
to  use  a  reed  relay  and  diode  in  the  collector 


of  Q5,  and  connect  the  transmitter-key  con- 
tacts to  the  reed-relay  contacts. 

If  your  software  routine  produces  TTL  log- 
ic shifts  at  a  port  during  transmit,  you  can 
interface  to  the  keying  circuit  very  easily.  If  a 
TTL  low  is  produced  during  key -down  inter- 
vals, connect  the  port  to  the  base  of  Q4  and 
eliminate  the  Ik  resistor  at  this  point.  If  the 
routine  uses  a  TTL  high  for  key -down,  then 
omit  Q4  and  associated  resistors  and  drive 
Q5  with  the  output  of  the  port  dedicated  to 
keying. 

•Power  Supply 

For  the  prototype*  the  required  12  V  was 
obtained  from  the  transceiver  power  supply. 

If  this  is  not  convenient,  a  separate  12-V 
supply  can  be  included.  The  +5-V  circuits 
are  powered  from  the  12-V  bus  by  means  of 
an  IC  regulator  (U2).  Note  thai  liberal  by- 
passing has  been  incorporated  throughout, 
including  a  1-uF  tantalum  at  the  Vcc  bus  to 
each  IC,  This  bypassing  was  found  to  be 
essential  for  stable  operation. 

Construction 

The  basic  circuit  can  be  wired  with  perf* 
board  or  one  of  the  many  prototyping  boards 
that  are  available.  Lead  lengths  around  the 
filter  stages  and  amplifier  in  Ul  should  be 
kept  as  short  as  possible.  Layout  around  the 
other  devices  is  noncriticaK 

As  shown  in  Photo  A,  the  prototype  was 
housed  in  one  of  those  readily  available  plas- 
tic instrument  enclosures.  I  find  that  these  are 
a  pain  to  use;  You  must  run  ground  leads 
everywhere  since  the  case  and  panels  are 
plastic,  and  the  case  itself  doesn't  provide  any 
shielding.  The  cases  do  look  good,  however T 
and  no  trouble  was  encountered  with  this 
circuit  application.  Minimal  front-panel  con- 
trols include  the  gain  control  and  the  tune  and 
signal  LED  indicators.  No  on/off  switch  or 
power  indicator  was  included  since  the  proto- 
type was  powered  from  the  transceiver  and  is 
on  whenever  the  transceiver  is  powered  up. 

The  complexity  of  the  rear  apron  will  de- 
pend on  the  interfacing  requirements  for  your 
hardware/software  package.  The  interfacing 
for  the  Color  Computer  using  the  Chuck  pro- 
gram involves  a  5-pin  DIN  connector  socket 
for  the  cable  from  the  computer  cassette  port 
and  a  4-pin  DIN  plug  for  the  RS-232  port. 
Standard  off-the-shelf  cables  from  Radio 
Shack  arc  used  to  interconnect  the  computer 
and  interface  unit.  Your  own  system  interface 
will  govern  the  type  of  connectors  needed  for 
computer  hookup. 

In  addition  to  the  computer  connectors, 
you  will  need  a  phono  jack  for  the  receiver 
audio  line ,  another  for  the  +  12  V .  and  a  third 
for  the  connection  to  the  keyed  line  of  the 
transmitter.  Standard  shielded  audio  cables 
with  phone  plugs  can  be  used  for  the  intercon- 
nections between  the  interface  and  the  rig.  If 
you  are  going  to  tap  into  the  receiver  audio  at 
the  headphones  jack,  you  will  need  a  1/4" 
phone  plug  at  the  transceiver/receiver  end  of 
the  cable. 

The  headphones  jack  on  most  rigs  is  wired 
to  silence  the  speaker  when  a  phone  plug  is 
inserted.  You  can  rewire  the  plug  to  defeat 


this  function,  install  a  small  speaker  in  the 
interface,  or  install  an  additional  audio  jack  In 
parallel  with  the  audio  input  and  connect  an 
external  speaker  to  this  jack.  Since  I  rarely 
use  phones,  I  opted  to  rewire  the  rig,  but  one 
of  the  latter  two  options  is  better  If  you  use 
phones  and  want  to  retain  the  speaker  blank- 
ing when  earphones  are  employed. 

Checkout 

Tuning  of  the  interface  will  require  some 
means  of  measuring  ac  voltage.  A  scope  is 
ideal,  but  an  ac  voltmeter  that  will  let  you 
measure  signals  of  a  few  volts  accurately 
will  do-  An  analog  meter  (heaven  forbid!) 
is  preferable  to  a  digital  meter  in  this 
application. 

Connect  the  scope  or  meter  to  the  output  of 
U  ID  through  a  small  coupling  capacitor  (0, 1 
uF  will  do).  Set  the  receiver  audio  gain  for 
normal  speaker  level  and  tune  across  the  sig- 
nal from  a  crystal  calibrator  or  some  other 
stable  source.  A  clean  birdie  will  do  the  job  if 
it  is  reasonably  strong.  Choose  a  dead  band 
for  this  procedure,  as  we  don't  want  tuning  to 
be  confounded  by  other  signals. 

Set  the  interface  gain  control  to  mid-range 
and  carefully  tune  the  receiver  for  maximum 
signal  indication  on  the  scope  or  meter.  Now, 
adjust  the  tune  control  of  the  NE567  tone 
decoder  until  the  tune  LED  lights,  Reduce  the 
interface  gain  and  readjust  the  tune  control  as 
indicated  above.  Our  goal  is  to  adjust  the  tune 
control  so  that  the  tune  LED  will  operate  with 
the  lowest  possible  signal  level. 

Return  the  gain  control  to  mid-range  and 
adjust  the  detector  gain  pot  until  the  signal 
LED  comes  on.  If  this  control  is  properly 
adjusted,  the  signal  indicator  will  start  to  tight 
just  prior  to  the  tune  indicator  as  you  careful- 
ly tune  across  the  signal  source.  If  the  signal 
response  is  much  broader  than  the  tune  re- 
sponse, reduce  the  detector  gain.  If  it  is  nar- 
rower, increase  the  detector  gain  slightly. 
Making  the  signal  response  slightly  broader 
than  the  tune  response  will  let  you  hold  the 
signal  for  a  bit  if  the  other  station  (or  your 
receiver)  is  drifting  slightly.  The  tunc  indica- 
tor, failing  to  respond  to  the  signal,  will  alert 
you  to  the  need  for  slight  return ng. 

Grounding  point  K  (or  applying  the  appro- 
priate logic  signal  in  the  case  of  software 
that  keys  from  an  I/O  port)  should  key  the 
transmitter. 

Operation 

If  you  load  and  run  your  software  at  this 
point,  you  should  be  in  business.  Simply  tune 
across  the  signal  of  interest  until  the  tune 
indicator  is  solidly  flashing  in  response  to  the 
keying.  Both  the  tune  and  signal  indicators 
should  be  merrily  flashing  away  at  this  point, 
and  received  CW  should  be  appearing  on 
your  video  monitor.  If  you  switch  to  the 
transmit  routine,  you  should  be  keying  the 
transmiuer  from  the  keyboard, 

QRM  will  usually  be  rejected  by  the  inter- 
face if  it  is  more  than  1 00- 1 50  Hz  away  from 
the  desired  signal.  Very  strong  QRM  might, 
however,  capture  your  receiver  age  and 
cause  the  desired  signal  to  drop  down  to  the 
point  where  the  tune  and/or  signal  indica- 


tors become  erratic.  This  is  usually  a  problem 
only  when  the  desired  signal  is  quite  weak 
relative  to  the  QRM.  Unless  the  offending 
signal  is  very  close  to  the  frequency,  you 
can  usually  increase  the  gain  to  the  point 
where  the  desired  signal  is  readable  without 
interference. 

Noise  effects  come  in  two  varieties.  On  the 
higher  frequencies,  the  noise  is  usually  quite 
consistent  in  level  and  will  cause  little  diffi- 
culty as  long  as  the  signal-to-noise  ratio  is 
reasonable .  Static  crashes  are  another  matter, 
as  they  can  have  a  high  but  short-term  ampli- 
tude. 1  generally  try  to  adjust  the  receiver  rf 
gain  and  the  interface  gain  so  that  the  signal 
indicator  ignores  all  but  the  worst  bursts, 
providing  pretty  clean  copy  if  the  desired 
signal  level  is  reasonable.  You  will  have  to 
face  the  fact  that  no  interface  or  software 
routine  will  give  solid  copy  with  a  QRP  or 
weak  DX  signal  on  40  and  80  when  there  is 
heavy  QRN. 

The  interface  will  provide  solid  copy  in 
excess  of  50  wpm,  which  is  right  in  line  with 
the  bandwidth  of  the  signal  filters.  Accurate 
assessment  of  the  speed  performance  of  your 
software  is  best  determined  using  the  Wl  AW 
code  practice  runs:  WIAW  usually  puts  in 
a  strong  signal  and  the  code  is  machine- 
generated. 

It  will  not  take  you  long  to  realize  that,  with 
the  exception  of  some  really  good  CW  opera- 
tors, the  best  copy  comes  from  operators  us- 
ing keyboards.  When  sending  at  high  speed, 
most  ops  using  a  keyer  or  hand  key  will  begin 
to  get  erratic  with  their  spacing  and  character 
formation.  It  is  disconcerting  to  tune  across  a 
high-speed  CW  signal  and  read: 

T5E  X  YL  HAW  T51  NE  W  RSG 

when  a  keyboard  would  have  delivered  the 
more  legible: 

THE  X YL  SAW  THE  NEW  RIG 

All  in  all,  I  think  you  will  find  the  interface 
circuit  highly  satisfactory  for  most  operating 
situations.  It  also  will  provide  the  basis  for 
some  simple  circuit  experimentation  if  you 
want  to  design  that  elusive  perfect  interface. 

Machine-generated  CW  has  the  benefit  of 
sounding  good  regardless  of  your  manual 
keying  skills,  but  you  must  type  reasonably 
accurately.  Machine- read  CW  is  fun  and  pro- 
vides visitors  to  the  shack  with  a  means  to 
follow  your  contacts.  I  think  my  wife  now 
believes  that  CW  operators  arc  real  people! 
Just  remember  not  to  get  in  over  your  head  in 
terms  of  operating  speed.  You  will  always 
run  into  situations  where  the  machine  copy 
will  drop  out  and  you  will  have  to  carry  the 
mail  with  your  own  built-in  CW  processor!  I 
get  a  kick  out  of  being  able  to  hang  in  there 
when  the  machine  has  to  quit.  If  you  lose,  or 
worse  yet,  fail  to  acquire  that  skill,  your 
computer  may  be  a  CW  operator,  but  you 
are  not ! 

So  warm  up  the  soldering  iron  and  get  the 
computer  on  the  air.  If  you  operate  QRP  as  I 
do,  you  will  have  Ehe  distinction  of  operating 
a  station  where  the  keyer  consumes  more 
power  than  the  rig!  It  may  not  seem  sensible, 
but  it  is  a  lot  of  fun!  ■ 
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Guy  Slaughter  K9AZG 
753  W.  Elizabeth  £>nw 
CroH-n  Point  IN  46307 


You,  Too,  Can  Be  An  SOB 

K9AZG  thinks  that  hams  should  be  heard  but  not  seen — put 
your  left  hand  on  tfteCailbook  and  repeat  after  me . . . 


Number  6  on  your  Feedback  card 


As  president  and  organizer  of  a  new  fra- 
ternity aimed  at  recapturing  the  tradi- 
tional policies  of  hamming,  I  invite  those  few 
remaining  radio  amateurs  who  shun  personal 
contact  with  other  hams  to  join  an  interna- 
tional net  known  as  the  '^Solitary  Operators* 
Brotherhood/* 

We  are  not  to  be  confused,  however,  with 
chronic  QRMers  sometimes  referred  to  by 
our  initials.  When  you  hear  an  irate  operator 
saying,  "Sorry,  Charlie,  I  missed  your  QTH 
on  account  of  them  SOBs  was  tunin%  up  on 
you  again/'  the  chances  are  he  is  not  refer- 
ring to  one  of  us. 

We  legitimate  SOBs ,  whether  or  not  we  use 
dummy  loads,  have  banded  together  to  pre- 
serve and  perhaps  rebuild  what  has  become  a 
dying  subculture  among  amateurs.  We  offer 
an  alternative  to  hamfests  and  club  meetings 
and  picnics  and  eyeball  get-togethers  of  all 
kinds,  because  we  share  one  fierce  convic- 
tion: We  believe  in  communicating  with  our 
fellow  hams,  but  not  in  mingling  with  the 
buggers. 

Hamming  is  for  chatting  from  a  distance, 
we  think.  It  is  for  exchanging  thoughts,  ideas, 
information— even  for  sharing  emotions — 
with  strangers  out  there  in  Radio  Land 
whom  we  cannot  see  and  by  whom  we  cannot 
be  seen, 

Because  they  are  invisible  to  us,  we  per- 
ceive those  we  contact  as  perfect  creatures, 
handsome,  wholesome,  witty*  wise, 
paragons  of  beauty,  knowledge,  and  virtue. 
And  because  we  are  invisible  to  them,  we  can 
assume  their  perceptions  of  us  are  equally 
inaccurate. 

This  pleasant  state  of  affairs  exists,  of 
course,  only  for  as  long  as  we  avoid  physical 
contact  with  each  other.  It  instantly  evapo- 
rates if  and  when  we  visit  each  others*  shacks 
or  eyeball  each  other  at  club  meetings*  ham- 
fests, banquets,  flea  markets,  or  any  of  the 
myriad  of  similar  iltusionniesiroying  social 
events  at  which  non-SOBs  congregate.  For 
who  can  deny  that  to  meet  a  fellow  ham— any 
fellow  ham,  every  fellow  ham,  however  de- 
lightful his/her  voice,  whatever  the  perfec- 
tion of  his/her  on-the-air  manners — is  to  be 
disillusioned,  to  discover  that  he/she  is,  like 
the  rest  of  us,  a  scruffy  mortal  with  a  runny 
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nose,  rumpled  clothes,  and  scratches  on  his/ 
her  gear. 

Despite  this  obvious  truth,  the  tendency 
among  most  radio  amateurs  today  is  to  social- 
ize, to  congregate,  to  mingle.  And  that  is  fine 
for  those  who  so  enjoy  the  emotional  rein- 
forcement of  flocking  together  with  birds  of 
like  feather— they  don't  mind  the  disillusion- 
ment it  inevitably  brings. 

But  the  Solitary  Operators*  Brotherhood 
was  organized  for  those  of  us  who  think  it 
more  appropriate  to  emulate  the  pioneers  of 
our  hobby.  Those  giants  of  spark  and  coherer 
or  cat-whisker  days  sat  alone  in  attic  and 
basement,  history  tells  us,  tinkering  upQSOs 


diWe  believe  in 
communicating  with 
our  fellow  hams,  but 
not  in  mingling  with 

the  buggers/' 


with  other  weirdos  in  other  garrets  and  other 
cellars,  blocks  and  even  miles  away-  That 
was  the  golden  age,  as  we  SOBs  see  it,  the  era 
of  hermit  hams,  of  non-gregarious  gad- 
geteers,  of  antisocial  pseudo-scientists  who 
loved  their  Leyden  jars  and  revered  their  var- 
iocouplers,  but  hated  interruptions  and  de- 
spised company. 

Today ,  we  of  the  Solitary  Operators* 
Brotherhood  have  readopted  that  ethic.  We 
contend  that,  while  other  hams  have  interests 
akin  to  ours,  all  hams  are  strange  by  defini- 
tion, some  even  stranger  than  we.  We  feci 
very  strongly,  therefore,  that  hams  should 
never  congregate  in  groups  larger  than  one, 
lest  the  enormity  of  our  cumulative  strange- 
ness become  apparent  to  others  or,  worse, 
obvious  to  ourselves. 

The  SOB  constitution,  therefore,  requires 
members  to  avoid  face-to- face  meetings  with 
other  amateurs.  This  is  our  only  caveat, 
though  SSTV  and  FSTV  operators  are  obvi- 
ously ineligible.  There  are  no  initiation  fees, 


no  dues,  and  above  all,  no  meetings  to  attend. 
In  fact,  if  any  SOB  goes  to  any  kind  of  ama- 
teur social  affair  anywhere,  he  is  subject  to 
instant  expulsion.  And  so  compliant  with  this 
rule  arc  we  that  none  of  us  ever  has  been 
expelled.  "Once  an  SOB,  always  an  SOB"  is 
our  motto. 

So  how  do  you  join? 

Membership  is  by  over-the-air  invitation 
only.  Any  amateur  holding  any  class  of  li- 
cense anywhere  in  the  world  is  welcomed 
(SSTV  and  FSTV  ops  aside)  so  long  as  he 
swears  on  the  memories  of  HerU,  Steinmetz, 
Phelps,  and  The  Old  Man  himself  to  abide  by 
the  no-meetings  rule. 

(Phelps,  Herman  W,,  ex~lXGZ,  for  the 
benefit  of  those  who  may  not  be  thoroughly 
schooled  in  early  amateur  lore,  was  the  first 
licensed  ham  operator  to  fracture  his  skull  on 
an  attic  rafter  while  jerking  his  lip  away  from 
an  rf  arc  drawn  off  a  carbon  microphone 
loop-modulating  a  self-excited  2 10  on  or  near 
160  meters.) 

To  join,  find  a  member  to  sponsor  you, 
vow  to  avoid  personal  meetings  with  other 
hams  (unless  you  have  some  in  your  immedi- 
ate family;  the  rules  allow  limited  contact 
with  licensed  kin),  if  he  agrees  to  be  your 
SOB-father,  you  are  in. 

So  how  do  you  find  us? 

Just  stan  asking  each  of  your  contacts 
hereafter— on  phone,  CW,  or  RTTY  and 
on  whatever  band— if  he  is  an  SOB.  Non- 
members  usually  will  deny  it.  Now  and 
then  you  may  even  run  across  a  guy  who'll 
mutter  nasty  comments  about  you  and  break 
off  the  QSO.  But  sooner  or  later  you  will 
run  across  a  real  member  of  the  Solitary  Op- 
erators* Brotherhood  eager  to  make  you  one 
as  welL 

%t Welcome  aboard,  you  SOB,"  he*U  tell 
you,  M  Now  you  are  one  of  us." 

And  then  you  will  know  you  have  become 
a  real  SOB,  pledged  to  carry  on  the  almost- 
forgotten  tradition  of  the  old-timers  who 
labored  alone  to  contrive  their  magical  vis- 
its with  others  out  there,  unseen,  unmet,  un- 
recognized for  what  they  were  and  what 
we  are  today — scruffy  humans  with  runny 
noses,  rumpled  clothes,  and  scratches  on 
our  gear.  ■ 
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Canadian  Distributor 
Easteom  Industries,  Ltd. 

430  Signet  Or* 

Weston,  Ontario,  Canada  M9L2T6 

(416)743-7801 


INSIDE  VIEW-  RS-12A 


ASTRON  POWER  SUPPLIES 

>  HEAVY  DUTY  •  HIGH  QUALITY  •  RUGGED  •  RELIABLE  < 


RS  and  VS  SERIES 
SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  ftwer  Supply 
from  excessive  current  &  continuous  shorted  output. 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
except  RS-4A. 

•  MAINTAIN  REGULATION  &  LOW  RfPPLE  at  low  line 
input  Voltage 

»  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  •  MADE  IN  USA 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE;  105 -125  VAC 

•  OUTPUT  VOLTAGE  13.8  VDC  ±  0  05  volts 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE:  Less  than  5mv  peak  to  peak  (full  load 
&  low  line) 


MODEL  R&50A 


MODEL  RS-50M 


MODEL  VS-50M 


RM-A  Series 


MODEL  RM  35A 


If"  X   5  Vi  RACK  MOUNT  POWIR  SUPPLIES 

Continuous 
Model  Duty  (AMPS) 


RM-35A 


25 


RM-50A  37 

SEPARATE  VOLT  &  AMP  METERS 
RM-35M  25 

RM-MM  37 


ICS* 

(AMPS) 

35 
50 

3S 

50 


Siie(IN) 
HXWXD 

5V*  *  19*  12*/* 
5V*  ■  19^  1 2 '  2 

514  x  19  x  12Vz 
5%  x  19  X  12% 


Shipping 
Wt.  (lbs.) 

30 
50 

33 
50 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS*4A 
RS-7A 
RS-7B 

RS-10A 
RS-12A 
RS-20A 
RS-35A 
RS  50A 


Continuous 
Duly  (Amps) 

3 

5 
5 

7.5 
9 
16 
25 
37 


ICS* 
(Amps) 

4 

7 
7 


12 

20 

35 
50 


Sill  (IN) 
H  x  W  X  D 

3V*x6ttx9 

4  ■  7';  -  10J* 

4  x  Vh  x  10V* 

4V2X8X9 

5  x  9  x  1 0V? 

5x11  x  11 

6x  13V*  x  11 


Snipping 
Wt  (lbs) 

5 

9 

10 

t1 

13 
18 
27 
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RS-M  SERIES 


MODEL  RS-35M 


Switchable  volt  and  Amp  meter 


MODEL 

RS-12M 
RS-20M 
R5-35M 
RS-50M 


Continuous 
Duty  (Amps) 

9 
16 

25 

37 


ICS* 


12 
20 

35 

50 


SIZI  (IN) 

HxWxD 

4'/2  x  S  x  9 
5x9  x10V* 

5x11  x  11 
6  x  13V*  x  11 


Shipping 
Wt  (lbs) 

13 
18 
27 
46 


VS-M  SERIES 


MODEL  VS20M 


RS-S  SERIES 


MODEL  RS12S 


Seperate  volt  and  Amp  Meters 

Output  Voltage  adjustable  from  2-15  volts 

Current  limit  adjustable  from  1.5  amps  to  Full  Load 


MODEL 

VS-20M 

VS^35M 
VS-50M 


Continuous  Duty 

(Amps) 

H3«VDC@1uV0Ca5VX 

16      9    4 

25     15    7 
37    22   10 


ICS* 

(Amps) 
@  13,8V 

20 

35 

50 


Size  (IK) 
HiWxO 

5x9x  10V2 

5x11  x  IT 
6  x  13V*  x  11 


Shipping 
Wt  (lbs) 

20 

29 
46 


Built  m  speaker 

MODEL 

RS7S 
RS  TOS 

RS-lOL(ForLTfc) 

RS  12$ 

RS20S 


Conlinoiis 
Duty  (Amps) 

5 
7.5 
73 

9 

16 


ICS* 

Amps 

7 

10 
10 
12 

20 


Size  (IN) 
HxWxD 

4x  7ttx  10ft 

4  x  7ttx  WX 

4-  9  -  13 

4fe  x  8  x  9 

5x9x  10ft 


Shipping 
Wt  (lbs) 

10 
12 

13 

13 

18 


When  You  Buy t  Say  73' 
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Paul  M>  Panzer  N  HI 
2  Dawn  Road 
Norwoik  CT 06851 


Tap,  Tap,  Tap,  Clunk 

Splice  an  ASR-33  to  your  VIC-20  for  RTTY  hard  copy- 
you  won 't  believe  how  much  paper  you'll  need! 


Number  7  on  youf  Feedback  cerd 


T1  here  are  very  few  true  bargains  in 
the  ham  world  these  days,  but  certain- 
ly the  VIC-20  is  one  of  them.  You  can 
get  the  computer  inexpensively,  and  by 
adding  a  small  commercial  software  package 
you  can  quickly  be  on  the  air  with  all  speeds 
of  RTTY  and  ASCII.  An  additional  bargain 
IS  a  used  ASR-33  (or  similar  ASCII 
keyboard/printer  combination),  which  has 
an  expected  life  that  probably  exceeds 
your  own. 

As  a  long-time  ham  and  bargain  hunter,  I 
couldn't  resist  either  of  these  two  units.  The 
VIC-20,  combined  with  a  general-coverage 
receiver,  allowed  me  to  read  the  news-ser- 
vice transmissions  from  agencies  all  over  the 
world.  After  a  few  weeks  of  this,  it  was  time 
to  attach  my  other  toy,  the  ASR-33 ,  and  get 
hard  copy. 

The  only  problem  was  that  the  two  would 
not  work  together.  The  VIC-20*  equipped 
with  commercial  ham  software,  provides  a 
parallel  output  at  the  user  port,  and  the  ASR- 
33  is  a  serial  machine.  While  the  VIC-20  has 
a  serial  output  port,  the  software  drives  only 
the  parallel  port. 


"Somewhere  in  the 

depths  of  Teletype 

Corporation  there  is  a 

document  that  tells 

how  the  standard 

modules  making  up 

your  machine 

were  wired. " 


«  DATA 
BIT} 


OATA 


Block  Diagram 

The  solution  was  to  run  down  to  Radio 
Shack  and  pick  up  a  little  beast  called  a  uni- 
versal asynchronous  receiver/transmitter 
(UART),  which  is  specifically  designed  to 
convert  parallel  ASCII  to  serial  or  serial  to 
parallel.  It  is  contained  in  a  40-pin  package 
and  runs  from  a  single  5- volt  power  supply. 

The  block  diagram 
in  Fig.  1  shows  the 
UART  as  IC2,  with 
eight  parallel  data 
bits  and  a  data  strobe 
coming  from  the 


SEHtAl 

ASCII 

OUTPUT 


2  INVERTERS 
IN  SERIES 


OUTPUT    TO 
SERIAL   ASCII 
PRINTER 


VIC-20.  IC1  is  a  555  set  up  as  a  clock  oscilla- 
tor with  a  frequency  of  16  times  the  baud  rate 
of  the  serial  output.  Since  the  ASR-33  is  a 

1 10-baud  machine,  the  clock  was  set  to 
1760  Hz. 

You  could  question  if  IC4  is  needed  at  all. 
It  is  a  7400  chip  wired  to  put  two  gates  in 
series  as  a  non-inverting  buffer  amplifier. 
While  I  don't  doubt  that  the  UART  could 
drive  a  few  feet  of  wire  to  the  ASR-33  without 
buffering,  I  would  rather  blow  up  an  89c 
microcircuit  such  as  the  7400  than  the  $6 
UART  if  the  lead  shorted  to  some  unlikely 
place. 

The  remaining  microcircuit,  IC3,  is  anoth- 
er 555  used  as  a  one-shot  attempt  to  fool  the 
VIC-20  and  tell  it  that  the  UART  is  ready  for 
more  data.  Why  I  had  to  do  this  rather  than 
use  the  real  acknowledge  pulse  is  explained 
toward  the  end  of  this  article. 

Circuit  and  Layout 

Fig.  2  is  a  combination  circuit  diagram  and 
layout.  The  four  microcircuits  are  shown  in  a 
line  mounted  on  a  Radio  Shack  Experi- 
menters PC  Board.  The  horizontal  lines  la- 
beled "bus  X*1  and  "bus  Y1'  correspond  to 
the  bus  layout  on  the  board.  The  top  bus  is 
connected  to  +5  volts  from  the  VIC  and  the 
bottom  one  to  ground, 

A  two-foot  length  of  ribbon  cable  is  used  to 
connect  the  computer  to  this  board.  The  rib- 


Fig.  /.  Block,  diagram. 
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Parts  List 


IC1,  IC3  —555 
IC2  — AY^1015D 
IC4  -  7400 

R1  —50k  pot 

R2  -  33kf  V*  Watt 

FB  —  20k,  Y-  Watt 


R4  —470k,  V*  Watt 

C1  —  10feFt50volt 
C2  —  ,01  ^F(  50  volt 
C3  —  .01  jiF,  50  volt 
C4  —  .05  *jF,  50  volt 
C5  —.01  mF,  50  volt 


IC  sockets,  40-pin,  14-pln,  and  two  8-pin,  PC  board  (Radio  Shack 
276-1 70),  connector  (RS  276-1551),  and  ribbon  cable  (RS 
278-772). 


WIRE  TO  CONNECTOR 

*ITM    filBflON    CABLE    TO    CC*J  NEC  TOR  1  FIG   31 
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/i#.  2.  Schematic  and  layout. 


bon  cable  passes  over  the  part  of  the  board 
outlined  at  the  top  of  the  layout,  and  a  small 
piece  of  plastic  corresponding  to  the  outline  is 
screwed  to  the  board  to  hold  the  ribbon  cable 
in  place. 

Rl  is  used  to  set  the  clock  frequency  to 
1760  Hz.  I  would  suggest  looking  for  a  mul- 
ti-turn pot,  although  the  setting  is  not  all 
that  critical.  R2  is  a  fixed  resistor  and  offers 
no  problems,  C2,  which  is  the  third  part 
of  the  frequency-setting  circuit,  should  be 
a  polystyrene  cap  (Radio  Shack  272- 
1 10)  rather  than  one  of  the  usual  disc-ce- 
ramic units. 

Assuming  no  other  problems,  you  can  just 
build  up  the  unit,  connect  it.  and  adjust  Rl 
until  the  ASR-33  starts  to  print  real  words 
rather  than  garbage.  However,  the  easiest 
way  to  set  the  frequency  is  by  connecting  a 
frequency  counter  bewteen  pin  3  and  ground 
and  adjusting  Rl  for  a  reading  of  1760. 

Input  and  Output  Connections 

A  rear  view  of  the  needed  24-ptn  connector 
is  shown  in  Fig.  3.  Yes,  needed  but  not 
found,  Not  to  worry,  however;  good  old  Ra- 
dio Shack  to  the  rescue.  They  offer  a  44-pin 
connector  (number  276-1551).  With  your 
trusty  hacksaw,  cut  off  a  section  containing 
24  pins  (two  rows  of  12)  and  you  have  it 
made.  Just  be  careful  to  line  up  the  uncut  end 
of  the  connector  with  the  VIC  connector  at 
the  back  of  the  VIC -20  so  all  pins  will  meet.  J 
would  also  suggest  connecting  and  discon- 
necting the  circuit  only  when  the  power  is  off. 

Connections  to  the  ASR-33 

I  happen  to  own  an  old  ASR-33,  but  all  of 
the  following  comments  apply  to  any  of  the 
32,  33*  and  other  series  that  have  a  printer 

function.  Each  of  these  machines  is  wired 
differently  for  each  customer  and,  pre- 


sumably, some- 
where in  the  depths 
of  Teletype  Corpo- 
ration there  is  a  doc- 
ument that  tells  how 
the  standard  mod- 
ules making  up  your 
machine  were  wired. 
I  took  mine  apart 
and,  of  course, 
couldn't  figure  it 
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Fig.  3.  Rear-view  connector  to  VIC-20  user  I/O  port. 


out.  However,  1  did  manage  to  find  the  power 
supply,  which  is  wired  in  series  with  the 
printer.  I  broke  one  of  the  leads,  inserted  an 
electro-optical  coupler  (watch  the  polarity), 
and  drove  the  input  with  a  5-volt  signal 
through  a  330-Ohm  resistor.  It  worked  for 
me  and  probably  will  work  for  you. 

Incidentally,  by  increasing  the  resistor  to 
account  for  the  higher  voltage  in  a  standard 
serial  RS-232  line,  I  hooked  the  printer  to  my 
Apple  and  now  have  a  backup  printer, 

If  You  Have  Problems 

The  only  tricky  part  of  the  circuit  is  the 
READY  or  ACKNOWLEDGE  pulse,  which 
must  be  fed  back  to  the  VIC  to  tell  it  that  the 
UART  is  ready  to  receive  the  next  character. 
The  UART  has  an  output  just  for  this  pur- 
pose; it\s  called  Transmitter  Buffer  Empty 
(TBMT).  Unfortunately,  this  signal  occurs 
one  or  two  clock  pulses  after  the  VIC  sends 
the  data- ready  pulse,  or  a  maximum  of 
around  one  millisecond. 

The  commercial  software  is  set  up  to  look 
for  a  one- to-zero  ( + 5  to  ground)  transition  as 
the  ready  signal,  but  the  software  is  relatively 
slow  and  the  TBMT  occurs  before  the  soft- 
ware is  looking  for  it.  Therefore*  IC4  is  set  as 
a  one-shot  attempt  to  produce  a  one -to-zero 
transition  10  to  20  milliseconds  after  the  data 
strobe,  when  the  software  is  looking  for  it. 


The  trick  works  for  all  Baudot  speeds  and  for 
ASCII  up  to  HO  baud. 

It  is  possible  that  your  software  was  written 
to  look  for  a  positive  level  as  the  ready  signal, 
in  which  case  the  one-shot  technique  will  still 
work.  However,  if  it  is  perversely  written  to 
look  for  a  zero  or  ground  signal,  there  are  two 
spare  inverters  left  on  IC4.  Just  connect  the 
output  of  IC3  (pin  3)  to  pin  1  of  IC4  and  take 
the  zero  output  on  pin  3  of  IC4, 

If  you  are  really  a  purist  or  one  of  those 
people  who  like  to  get  rid  of  chips,  ICI  and 
IC3  can  be  combined  into  a  dual  unit  sold  as 
the  556. 

Other  serial  printers  can  use  this  circuit. 
The  ASR-33  and  similar  machines  are  set  for 
one  start  pulse,  two  stop  pulses,  no  parity, 
and  eight  data  bits.  If  you  have  a  machine  that 
requires  some  other  combination,  pins  35 
through  39  of  the  UART  allow  alternatives. 
Pin  34,  the  control  strobe,  is  hard -wired  to 
+5  to  allow  these  selections. 

Now  my  VIC  provides  hard  copy.  In  addi- 
tion to  ham  QSOs,  I  can  tune  in  AP  from 
London  or  the  XINHUA  news  agency  from 
Beijing,  China,  and  read  the  printed  copy. 
You  know,  it  just  dawned  on  me  that  I  can  get 
the  same  thing  for  25c.  It's  called  a  newspa- 
per. And  it  has  comics,  too.  Hmmm,  does 
anyone  have  information  on  commercial 
FAX  converters?  ■ 
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Si  Dunn  K5JRN 

928  Wt  University,  Suite  610 

Denton  TX  76201 


KOKO— The  Kids'  Own 

Kode  Oscillator 


Watch  those  little  eyes  light  up 
when  your  children  "play  ham  radio!" 


Number  8  on  your  Feedback  card 


0!  ne  night  recently,  as  I  concluded  a  short 
contact  on  CW(  I  felt  Diggings  at  the 
sleeve  of  my  keying  arm,  At  my  side  stood  a 
delegation  of  two:  Sammy,  age  8,  and  Shelly, 
age  9. 

4 'Daddy/*  they  announced  in  ragged 
unison,  *'we  want  to  learn  Morse  code/ 

Pleased,  I  sat  them  right  down  and  taught 
them  the  letters  "E/*  **T/'  1/  and 
"M"— in  minutes,  they  could  copy  the  word 
"time/  Young  minds  do  learn  quickly. 

But  the  sidetone  of  a  Kenwood  TS-520S  is 
an  expensive  code  practice  oscillator.  And 
the  kids  certainly  could  not  (and  better  not!) 
lug  my  transceiver  off  to  their  rooms  to  prac- 
tice. They  needed  their  own  code  oscillator. 
So  KOKO  (the  Kids4  Own  Kode  Oscillator) 
was  born. 

This  circuit  was  designed,  built,  and  tested 
in  less  than  two  hours.  At  limes,  the  kids 
watched  the  wiring,  and  I  tried  to  explain 
what  some  of  the  parts  do.  But  mostly,  they 
just  coughed  dramatically,  pinched  their  little 
noses,  waved  their  hands,  and  complained: 
' h  Daddy ,  solder  stinks !  * ' 

They  11  learn.  They'll  learn. 

A  Simple  Circuit 

The  KidsT  Own  Kode  Oscillator  is  a  very 
simple  circuit.  You  can  tailor  it  to  fit  the  pans 
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Fig.  J .  You  con  show  your  kids  KOKO  s  pans 
and  how  (hey  're  drawn  on  the  schematic. 
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you  have  on  hand.  You  also  can  use  it  with  a 
small  speaker  instead  of  earphones. 

If  you  enjoy  being  fancy,  you  can  drill  and 
etch  a  printed  circuit  board.  Or  you  can  use  a 
piece  of  perfboard  and  point-to-point  wiring. 
Mrt  (Lazy)  Wizard  here  chose  one  of  Radio 
Shack's  pre-etehed  and  pre-drilled  single  IC 
boards  (part  number  276-024).  KOKOs 
parts  take  up  only  a  third  of  the  available 
space  on  that  board,  so  plenty  of  room  is  left 
over  for  refinements  or  outsized  components 
from  the  junk  box. 

The  555  timer  and  eight-pin  socket  are 
mounted  on  the  un-coppered  side  of  the 
board.  The  rest  of  the  circuit's  components 
are  soldered  to  the  copper  pads.  The  board 
and  9- volt  transistor  radio  battery  all  fit  nice* 
ly  inside  a  small  minibox  or  plastic  enclosure. 

When  keyed,  the  oscillator  draws  about  8 
or  9  milliamperes  from  its  9- volt  battery. 


With  proper  care,  KOKO's  battery  will  out- 
last the  batteries  in  most  motorized  toys. 

Setting  the  Tone 

Potentiometer  R3  varies  the  pitch  of  the 
audio-frequency  oscillation.  For  greater 
economy,  R3  can  be  replaced  by  a  standard- 
value  fixed  resistor,  such  as  68k  or  47k.  The 
only  disadvantage  is  that  to  change  the  pitch 
to  a  higher  or  lower  frequency,  you  have  to 
unsolder  the  resistor  at  R3  and  replace  it  with 
another  value. 

If  a  standard-value  resistor  doesn't  quite 
give  you  the  desired  audio  frequency,  you 
can  wire  one  or  more  lower-value  resistors  in 
series  with  it  or  string  several  resistors  to- 
gether until  you  get  the  pitch  you  prefer. 

Another  way  to  change  the  frequency  of  the 
oscillator's  tone  is  to  use  higher  or  lower 
values  of  capacitance  at  C3.  Or  try  shunting 


Parts  List 

Resistors 

R1 

Ik-Ohm,  1/4-Watt  or  1/2-Watt  (see  text) 

R2 

2,7k-Ohmt  1/4-Wattor1/2-Watt 

R3 

lOOk-Ohm  potentiometer  (see  text) 

Capacitors 

C1 

.1-uF  disc  ceramic  or  similar 

C2 

10-uF,  25-WV  electrolytic 

C3 

.01 -uF  disc  ceramic  or  similar  (see  text) 

Miscellaneous 

U1 

555  timer  (Radio  Shack  276-1 723) 

J1.J2 

Two-conductor  phone  jacks 

S1 

Single-pole,  single-throw  switch  (slide  or  toggle) 

Telegraph  key 

Low-impedance  (8-  or  16-Ohm)  earphones  or  speaker 

Phone  plugs  to  match  J1  and  J2 

9-volt  transistor  radio  battery 

Battery  connector 

Metal  or  plastic  enclosure 

Printed  circuit  board  (Radio  Shack  276-024)  or  small  piece  of  perfboard 

6-pin  IC  socket  (optional) 

various  disc-ceramic  capacitors  across;  the 
capacitor  at  C3  until  you  like  what  you  hear. 

Volume  Control 

Resistor  Rl  sets  the  volume  in  the  ear- 
phones or  speaker,  A  value  of  Ik  gives  a 
comfortable  listening  level  in  a  cheap  pair  of 
8 -Ohm  earphones  or  one  of  those  tiny  mono- 
phonic  earpieces. 

For  room-level  volume— to  teach  the  code 
at  a  radio  club  meeting,  for  instance— change 
Rl  to  a  much  lower  value,  such  as  100 
Ohms  or  22  Ohms  and  use  a  small  8- 
Ohm  or  1 6-Ohm  speaker  in  place  of  the  ear- 
phones. But  keep  a  spare  battery  handy;  the 
555  timer  draws  nearly  50  milliamperes  in 
this  configuration. 


To  Switch  or  Not  to  Switch 

Switch  SI  definitely  is  a  frill  thai  can  be 
eliminated  from  KOKO.  However,  I  added  a 
single-pole,  single-throw  slide  switch  and  at- 
tached labels  that  say  ON  and  OFF  because  I 
wanted  the  junior  operators  to  learn  proper 
respect  for  power  switches. 

Nowt  when  I'm  working  DX,  and  I  feci  a 
tug  at  my  sleeve,  it's  usually  a  happy  kid 
announcing,  "Daddy,  I  just  sent  rCQ  Cab- 
bage Patch  Kids' ! " '  or  *  *  Daddy ,  I  just  worked 
Mister  T  on  six  meters!*1 

If  you're  wondering  where  all  the  new 
hams  are  going  to  come  from,  look  around 
your  house  or  neighborhood.  Would  a  young- 
ster you  know  (or  a  stodgy  aduh)  enjoy  hav- 
ing his  or  her  own  code-practice  oscillator?  ■ 


MICROWAVE  MODULES  Ltd. 


LIVERPOOL   ENGLAND 


LINEAR    TRANSVERTERS 

5SB--CW--  AM  --  FM 
MMT5Q/2B-S    50  MHz   20  Watts 
MWT  50  144       50  MH/   20  Watts 
MMT  144  26   144  MH;    10  Walts 
MMT  144  2&-R     144  MHz  GaAsf  ET  25  Wails 
230  MHz    try  Watts 
432/436  MHi   10  Watts 
G    1296  MH;   GaAsFET  2W 
OSCAR  ModeH.  2  Walt   *mii 

CONVERTERS 


MMT  220  28  S 
MMT432/2&-S 
MMT  1296  146 
MMT  1268  144 


MMC  144723-HP    2  m  GaAsFET 
MMC  432/28-8    ?Q  cm  Down  so  10m 
MMK  12%  U4    23cmDQ*n  lo  2  m 


PX  PRICE 
$342,00 
342.00 
166  00 
342.00 
24200 
28500 
362.00 
278  00 

74.00 

B3.00 
1&6  00 


POWER  AMPLIFIERS 

PREAMPLIFIER   BUILT-IN  PX  PRICE 

MML  144/30-LS  H4MHj  30  Waft  HT  AMP  $129.00 
MML144/100-LS  144  MHz  TOO  Wall  HT  AMP  242  00 
MML144  2O0-S  144  MHi  200  Wan  GaAsFET  429  00 
MML  432  30-L    432  MHz  30  Wati   NT  AMP  232  00 

MML  432  100    432MHc   100  Watt  ATV  SSBFM  429,00 
MML  432/50    432  MHz  50  Watt     10  Welti  ifl 
MML  1296'T5    1296  MHz   15  Walts 


MMG  144V 
MMG  1296 


PREAMPLIFIERS  GaAsFET 
23  cm 


ATV 


C*i4-  *om  CATAioz  AJtt*  osCi*  trsifn 

MrcfS  smuccr  to  c***«gf  mtT**out  ao**xcm  mona 


MMC  435  S00    70  cm  Bioc*  GOflVBfWW 
MTV  435    20  Wati  70  Cm  *mti 


21900 
CALL 

65  00 
111.00 

69  00 
299.00 


CONVERTERS 

PREAMPUFIEAS 

ATV        OSC*ft 


THE  "  PX  "  5HACK 

WSTiiNEWVfiH    DRIVE 

SEJ.Lt  MEAD  *J    138502 

121  &Oi3 


-260 


CALLING   HOUHS 
11  AM  —  1PM   order? 

6  PM  —  ID  PM  i#ehmcal 
CST 


Oldies 


(But  Still  Goodies) 

Don't  miss  out  on  the 
chance  to  complete  your 
shack's  reference  library 
with  classic  issues  of  73 
covering  the  full  spectrum 
of  amateur  radio,  from 
AMSAT  to  Zepps, 

They're  invaluable  addi- 
tions to  any  shack— and 
they're  going  fast! 

Some  issues  are  available 
in  very  limited  quantities. 

Call 
today  to  order 


The  Super  Converter  8001  Features: 

«  Listening  to  810-912  MHz  Band  on  a  UHF 
Scanner  and /or  Other  Monitor  Receivers 
«•  Easy  Connections  to  Your  Receiver 

#  9  Volts  Battery  Operation  Power  Source 
and  Power  On  Indicator  by  LED  Display 

•  External  Power  Jack  Size:  79<w) *  30<H)  *  ioo(D)  mm 

Warranty 

«•  180  Days  From  Date  of  Purchase 

Unit  Cost 

♦  $59*94  plus  $4.00  Shipping  and  Handling  Charge 


EASY  USTENING 

FOR  810  TO  912  MHz  BAND 
SUPER  CONVERTER  8001 

FOR  YOUR  UHF  SCANNING 
RECEIVER  AND  OTHERS 


A  super-converter  8001  has  been  certified  by 
FCC  part  15  regulation, 

I '" 


Name: 


I 

I 

i 


HOW  TO  ORDER 


1 


Address: 


-  t 


Phone  ( 


State; 
)  — 


I  Make  Check  or  Money  Order  payable  to 

GRE  AMERICA.  INC, 

1  Mail  to:  GRE  AMERICA,  INC. 

I  425  Harbor  Blvd.,  Belmont,  CA  94002 

Unit  Cost  (a  $59  94  x = 

1  CKy 

I   CA.  Residents  Add  6.5%  Tax 

Shipping  &  Handling  fa  $4.00/ 
I       Unil    -   ^ 


TotaJ 


Qty. 

PAYMENT  METHOD       TOTAL 


□  Check 

□  Mastercard 

Card  No. 


I 

I 


Expiration  Date 
Signature 


D  Money  Order  ( 

I  I  Visa 

I 

I 
I 

—  I 


PHONE  ORDER:  800-233  5973 
or  4t5'591-14QQ 


1 


I 


1  'When  You  Buy,  Say  73" 
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/.  M .  Gottlieb  W6HDM 
93 1  Oltw  Street 
Mento  Park  CA  94Q25 


Cosmic  QRN 


Are  there  messages  in  the  noise? 


In  the  event  that  neither  ancient  sage  nor 
modern  guru  has  enlightened  us  that  one 
thing  leads  to  another,  let  such  words  of  wis- 
dom hereby  come  into  being. 

The  "one  thing"  commenced  one  evening 
while  I  was  relentlessly  rocking  the  channel- 
selector  knob  on  my  TV  set.  I  was,  of  course, 
conducting  the  ever-going  search  for  pro- 
gram material  not  too  insulting  to  my  intellect 
nor  too  shocking  to  my  emotions.  After  hav- 
ing scanned  the  usual  collection  of  pantyhose 
ads,  get-rich-quick  schemes,  maximized  dis- 
cord known  as  rock  "music/*  and  scenarios 
of  violence  untempered  by  man's  experi- 
ments with  civilization,  I  Finally  wound  upon 
a  UHF-channel  midway  between  two  rather 
anemic  stations. 

There  I  sat,  utterly  transfixed  with  the 
dancing  specks  of  snow  on  the  TV  screen. 
How  long  I  endured  in  this  posture  I  do  not 
know.  I  must  confess,  however,  that  the  ever- 
changing,  yet  ever-the-same  display  proved 
of  greater  interest  than  any  of  the  program 
materia]  I  had  briefly  appraised.  Indeed, 
while  I  cannot  prove  that  1  had  fallen  into  a 
hypnotic  stupor,  I  recall  only  that  the  experi- 
ence was  pleasant,  serene,  and  downright 
compelling. 

Upon  slowly  recovering  from  this  daze,  I 
found  myself  aware  of  some  rather  strange 
aspects  of  the  flurry  of  particles  gyrating  be- 
fore my  eyes.  Superimposed  on  the  random 
display.  I  thought  I  observed  symmetrica] 
patterns  and  geometric  shapes— some  were 
formed  of  straight  lines,  but  others  resembled 
the  curved  outlines  of  flowers.  And,  inter- 
mixed with  the  black  and  white  specs  were 
transient  flashes  of  red,  blue,  and  green* 

Now,  maybe  this  wouldn't  have  astounded 
you,  OM,  but  seeing  such  colored  snow  on  a 
vintage  vacuum-tube  black-and-white  TV  set 
abruptly  alerted  my  drowsy  brain  and  started 
me  on  a  wild  thinking  spree.  My  initial  de- 
duction was  that  it  must  be  possible  to  receive 
color  programs  on  an  ordinary  black-and- 
white  set.  All  I  would  have  to  do  is  identify 
the  mechanism  responsible  for  the  'ieak- 
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through"  of  color  modulation  and  then  opti- 
mize its  effect. 

Alas,  as  you  may  have  deduced,  it  was  not 
to  be!  But  even  if  1  did  not  emerge  as  a  newly 
made  millionaire  from  a  great  technological 
breakthrough,  all  was  not  lost:  the  experience 
engendered  other  interesting  ideas,  which  I 
would  like  to  share  with  you. 

Noise  =  Nuisance?  No 

Noise  may  be  a  nuisance,  but  it  stimulates 
conjecture. 

I  am  by  no  means  the  first  alleging  to  have 
seen  something  other  than  pure  randomness 
in  the  noise  coming  out  of  the  video  channel. 
The  eye  is  notorious  for  its  ability  to  generate 
illusions.  Phosgenes— the  stars  and  other  ge- 


•t  _i .  :q  ■ '  j  ja  « 
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Fig.  I.  Seeking  the  needle  in  the  haystack. 
Pointing  at  the  right  place  in  the  sky  and 

tuning  to  the  right  frequency  pose  a  horren- 
dous burden  on  the  probability  of  detecting  an 
extraterrestrial. 


ometrics  you  l  'see"  as  the  result  of  mechani- 
cal pressure  on  the  eyelid— can  be  stimulated 
in  various  ways.  And*  when  the  brain  gets 
into  the  act,  you  can  all  too  easily  perceive 
depth*  movement,  color,  or  objects  that  do 
not  exist. 

Notwithstanding  all  this,  it  is  both  intrigu- 
ing and  interesting  to  speculate  on  the  possi- 
bility of  intelligence  or  information  being 
contained  in  a  noise  spectrum.  If  one  didn't 
know  otherwise;  the  rat's  nest  of  wavy  lines 
that  comprise  the  oscilloscopic  display  of  TV 
video  modulation  could  be  interpreted  as 
electrical  noise  from  a  worn  motor  brush  or 
from  a  defective  fluorescent  lamp.  Hams 
have  long  been  familiar  with  techniques  for 
extracting  weak  signals  from  a  background  of 
noise,  QRN,  and  interference.  And  we  know 
that  these  techniques  have  been  carried  to 
sophisticated  levels  in  radar,  in  sonar,  in  the 
reception  of  data  from  space  vehicles,  and  in 
radio  astronomy. 

During  recent  years,  a  whole  new  commu- 
nications technology  has  evolved  around  a 
more  elegant  concept  than  the  mere  extrac- 
tion of  signals  from  noisy  backgrounds. 
Known  as  spread -spectrum  modulation,  the 
new  technique  conies  quite  close  to  using 
noise  itself  as  the  carrier  of  information.  We 
find  ourselves  reminded  of  the  adage,  "if  life 
gives  you  lemons,  make  lemonade.*  In  a 
somewhat  analogous  manner,  this  discussion 
will  speculate  that  nature  (and  maybe  ex- 
traterrestrial intelligence)  has  already  put 
noise  spectra  to  good  use! 

Noise  =  Nuisance?  Yes 

Noise  was  put  here  to  degrade  communica- 
tions—or so  it  seems. 

Some  illumination  can  be  cast  on  our  spec- 
ulation  that  intelligence  may  reside  in  noise 
by  considering  briefly  the  close  link  between 
noise  and  entropy  (which  tells  us  that  ulti- 
mately all  matter  in  the  universe  will  attain 
the  same  average  temperature  K  Both  signify 
vanishing  coherence  and  engulfing  random- 
ness. Under  such  an  eventuality,  there  will  no 


longer  be  any  evidence  of  logical  arrange- 
mem,  ordered  sequence T  or  privileged  posi- 
tion. Here,  it  is  interesting  to  contemplate 
thai  the  speed  of  light  in  empty  space  is  for- 
bidden to  matter  and  limits  both  energy  and 
communications. 

Electrical  noise  in  its  idealized  form  is 
known  as  M  white  noise'*  and  is  composed  of  a 
purely  random  selection  and  sequence  of  fre- 
quencies and  amplitudes.  Although  the  rigor- 
ous definition  of  white  noise  requires  an  in- 
finite bandwidth,  practical  white  noise  is  said 
to  exist  when  a  finite  spectrum  of  the  distur- 
bance exhibits  equal  energy  per  unit  band- 
width. Thus,  in  an  audio  system,  equal  loud- 
ness would  be  perceived  for,  say ,  any  1 00- Hz 
band;  such  bands  could  be  from  100  Hz  to 
200  Hz,  600  Hz  to  700  Hz,  or  2,300  Hz  to 
2,400  Hz,  etc,  On  the  other  hand,  so-called 
**pink  noise1 "  is  characterized  by  equal  ener- 
gy per  octave.  This  means  that  the  same  ener- 
gy would  be  contained  in  the  100-200-Hz 
band  as,  say,  in  the  500-1 ,000- Hz  band. 

There  are  many  other  types  of  noise  spec- 
tra, but  in  communications  work  they  all  tend 
to  have  similar  effects  with  regard  to  the 
transmission  of  intelligence.  That  is,  they  all 
sound  like  noise  and  are  known  for  their 
abi  I  ities  to  drown  out  or  otherwise  degrade  or 
destroy  intelligibility.  As  far  as  our  ears  or 
eyes  are  concerned,  noise  replaces  coherence 
and  logical  sequence  with  randomness. 

Considering  the  prevalence  of  noise  sourc- 
es—terrestrial (man-made),  galactic,  ther- 
mal, and  interfering  stationsrit  almost  seems 
that  nature  is  against  us  in  our  pitiful  efforts  to 
squeeze  narrowband  modulation  formats 
through  a  vast  sea  of  noise  energy.  Inasmuch 
as  noise  will  not  go  away,  could  we  pos- 
sibly find  another  way  of  dealing  with  the 
problem? 

Yes  and  No  Noises 

There  are  noises  and  then  there  are  noises. 

Some  of  the  noise  in  nature  may  one  day  be 
found  to  be  something  more  than  stray  energy 
in  quest  of  the  most  random  format  of  distri- 
bution it  can  find.  Physicists  with  the  bold- 
ness and  imagination  needed  to  deviate  from 
the  views  of  establishment  science  have  sug- 
gested that  there  may  be  a  counterforce  in 
nature  in  which  systems  tend  to  evolve  from 
randomness  to  patterns  of  more  logical  distri- 
bution, and  from  simplicity  to  complexity. 
Note  that  this  goes  contrary  to  entropy  in 
which  complexities  break  down  and  coher- 
ence degrades  into  a  homogenized  crazy 
quilt. 

Interestingly,  in  the  domain  of  organic  evo- 
lution, we  apparently  do  see  evidence  of  ** re- 
versed entropy/  Are  we  not  told  that  com- 
plex life  forms  descended  from  simpler 
forms?  And  surely  there  is  greater  logic  in  the 
brains  and  nervous  systems  of  higher  animals 
than  of  lower  ones.  Thus,  in  the  countless 
billions  of  trials,  experiments,  extinctions, 
and  mutations  conducted  by  nature  over  bil- 
lions of  years,  there  has  been  some  kind  of 
reasoned  goal— a  thread  of  coherence  within 
an  apparently  blind  randomness  of  purpose. 
In  communication  terms,  we  could  say  that 
there  has  been  a  signal  buried  in  the  noise! 


Fig,  2,  Recovery  of  a  signal  from  a  back- 
ground of  noise,  (a)  The  commonly  encoun- 
tered signal-plus-noise  format,  (bf  The  ex- 
tracted signal  after  processing  by  filtering, 
integration,  or  correlation  techniques. 

The  universe  is  alive  with  radiant  energy 
involving  frequencies  in  the  radio,  mi- 
crowave, optical.  X-ray,  and  gamma- ray 
spectral  regions.  All  told,  these  radiations 
assume  the  characteristics  of  a  lot  of  mean- 
ingless wideband  noise.  Upon  closer  scruti- 
ny, it  has  been  discovered  that  '"every  little 
photon  has  a  meaning  of  its  own":  more  has 
been  learned  from  spectroscopic  interpreta- 
tion of  such  radiation  than  was  ever  even 
suspected  previously. 

Not  only  can  we  infer  the  composition, 
temperature,  dynamics,  and  history  of  distant 
worlds,  but  various  hypotheses  (even  those 
bordering  on  fantasy)  can  be  propounded  that 
otherwise  would  be  totally  lacking  in  sup- 
port, But  let  us  not  forget  that  much  of  yester- 
day's science  fiction  is  today's  technological 
hardware. 

If  you  keep  up  with  the  literature  on  the 
subject,  it  certainly  must  appear  that  we  are 
closer  than  ever  before  in  our  quest  for  the 
reception  of  radio  signals  from  other  worlds. 
Receivers  are  more  sensitive  than  before  and 
they  generate  much  less  noise.  Antennas  are 
larger,  producing  more  gain,  and  they  dis- 
criminate better  against  noise  from  terrestrial 
sources.  And  front -end  selectivity  has  been 
enhanced  to  the  extent  that  minimal  galactic 
noise  is  admitted. 

The  greatest  advance  has  been  in  the  strate- 
gy of  the  search  program  itself.  Previously,  a 
tiny  sectorof  the  sky  was  scanned  in  frequen- 
cy, and  then  the  process  was  repeated  for 
other  small  patches  of  the  celestial  sphere. 
This  was,  of  course,  both  laborious  and  inef- 
ficient considering  the  size  of  the  universe 
together  with  the  extensive  frequency  range 
that  could  conceivably  bear  meaningful 
modulation. 

Sometimes  simplifications  were  made  in 
attempts  both  to  decrease  the  searching  task 
and  to  enhance  the  probability  of  success. 
One  such  technique  involved  the  notion  that 
extraterrestrials  would  be  smart  enough  to 
transmit  in  the  band  bounded  by  the  natural 
radiation  of  hydrogen  (1420  MHz)  and  the 
hydroxyl  ion,  OH  (1662  MHz).  We  suspect 
the  predominant  element  in  such  searches 
was  none  other  than  the  fickle  nature  of  lady 
luck.  She  has  yet  to  smile  on  our  endeavors! 
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Fig.  3.  Comparison  between  conventional 
and  spread-spectrum  signals.  The  power  den- 
sity of  the  spread-spectrum  signal  is  very 
smalt  compared  to  conventional  modulation 
formats;  indeed,  the  spread-spectrum  signal 
may  even  be  below  the  noise  floor  of  the 
receiving  system,  (a)  An  ordinary*  signal  in 
the  rf  spectrum.  Here,  the  bandwidth  may  be 
about  3  kHz.  (b)  A  spread-spectrum  signal. 
Bandwidth  could  be  a  hundred  thousand 
times  wider  than  the  bandwidth  of  the  ordi- 
nary signal. 

Sophisticated  computer  programming  can 
now  automate  the  process.  The  computer  can 
evaluate  a  signal  that  is  peculiar  by  virtue  of 
its  coherent,  logical,  or  non-random  format. 
Of  course,  the  hoped-for  signal  will  have 
originated  from  a  civilization  not  too  many 
light-years  distant  so  that  an  eventual  two- 
way  QSO  will  not  entail  much  more  than  a 
human  generation. 

But*  tuning  in  a  narrowband  signal  and 
excluding  noise  may  have  some  holes  in  it. 
Inasmuch  as  noise  is  so  much  a  part  of  the 
universe*  why  not  suppose  that  those  brainy 
extraterrestrials  have  devised  methods  of 
harmonizing  with  this  fact  of  nature  rather 
than  fighting  it? 

Broaden  the  Noise? 

Spread-spectrum  modulation— putting 
'  ^broadband  splatter ' '  to  work. 

By  hint  and  allusion,  suggestions  have  been 
made  that  apparently  random  broadband 
noise  can  contain  coherent  information. 
Nowhere  is  this  better  demonstrated  than  in 
the  now  evolving  technique  of  spread-spec- 
trum communications. 

Spread  spectrum,  as  the  term  implies,  is  a 
broadbanded  modulation  formal.  However, 
it  must  not  be  thought  of  as  merely  involving 
a  wider  frequency  range  than  more  con- 
ventional modulation  spectra.  If  that  were 
the  case,  all  one  would  have  to  do  would  be 
to  increase  the  deviation  of  an  FM  signal. 
But  such  a  stratagem  would  fail  to  yield 
the  unique  features  of  the  spread -spectrum 
technique. 

Not  only  is  a  spread-spectrum  signal  very 
much  broader  than  you  could  readily  produce 
with  a  high-deviation  FM  signal,  but  the  fre- 
quencies in  spread-spectrum  transmission  are 
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Tech  Talk  from  ICOM 


ICOM_ 


The  Excitement  of 
Satellite  Communications 


An  ever  increasing  number  of 
radio  amateurs  are  joining 
the  excitement  of  Phase  I lf- 
type  satellite  communications,  and 
there  are  some  good  reasons.  This 
new  medium  combines  the  com- 
munications range  of  the  20  and  80 
meter  bands  with  the  line  of  sight 
reliability  of  2  meters  in  a  completely 
perfected  manner.  It's  equivalent  to 
a  totally  new  band,  it's  unaffected  by 
sunspot  variations,  and  a  vast  tech- 
nical background  isn't  necessary  for 
enjoying  the  action. 

ICOM  America  stands  ready  to 
help  you  enjoy  the  fascinating  new 
capabilities  of  OSCAR  10  and  future 
amateur  satellites,  and  it  has  a  full 
line  of  equipment  to  back  that  state- 
ment Its  afl  mode  2  meter  and  70  cm 
base  transceivers  bring  the  operating 
conveniences  of  tow  band  units  to 
the  VHF  and  UHF  amateur  bands. 
They  can  be  used  for  local  FM  opera- 
tions via  repeaters  or  for  SSB/CW 
communications  via  any  Phase  III 
OSCAR  satellite,  The  new  IC-1271  all 
mode  23  cm  transceiver  is  in  a  class  of 
its  own,  providing  mode  L  satellite 
uplink  capability  (mode  L  is  23  cm 
uplink,  70  cm  downlink)  and  optional 
fast  scan  amateur  TV  operations 
using  home  video  equipment 

ITie  overwhelming  preference 
of  mode  B  equipment  (435MH2  band 
transmit  145MHz  band  receive), 
among  OSCAR  groups  and  users,  is 
ICOM's  IC-271H  and  IC-47IH  trans- 
ceivers. Why?  Satellite  relayed 
signals  are  somewhat  weak  in 
nature,    and    the    IC-27IH's    low 


noise/high  sensitivity  receiver  gives 
the  highest  possible  performance  for 
hearing  everyone  regardless  of  their 
uplink  performance.  The  I027IHS 
noise  blanker  also  prevents  pulse- 
type  electrical  interference  from 
masking  some  highly  desired  DX 
signals,  and  its  selectable  AGC  can 
follow  fast  fades  associated  with  spin 
modulation.  There  are  also  32  all 
mode  memories  which  can  be  used 
for  intermixed  FM  repeater  and 
SSB/CW  operations-  When  the 
IC-271H  is  equipped  with  the 
optional  mast-mounted  AG-25 
GaAsFET  preamp,  it  becomes  a 
satellite  operator's  dream  come  true. 

ICOM's  IC-47IA  (25  watts  out- 
put) or  IC-471H  (75  watt  output)  70 
cm  transceivers  boast  an  output 
signal  that's  recognized  on  the 
satellite  by  its  crystal  clear  audio. 
Power  output  of  either  unit 
IC-47IA/IC-47IH  is  continuously 
front  panel  adjustable  to  adjust  to 
daily  signal  variations.  This  sidesteps 
the  taboo  practice  of  overloading  a 
satellite's  on-board  receiver.  The 
IG471A/IC-471H  also  includes  32  all- 
mode  memories  for  the  ultimate  in 
operating  flexibility. 

ICOM's  IC-PS30  system  DC 
power  supply  is  an  ideal  single 
cabinet  unit  for  simultaneously 
powering  both  satellite  transceivers, 
or  the  IC-27IA  and  IC-47IA  can  be 
equipped  with  an  optional  PS-25 
internal  DC  power  suppfy  for  "stand 
alone"  operation.  A  pair  of  small  16 
element  antennas,  one  for  435MHz 
operation  and  one  for  14 5MHz  opera- 


tion,   connect   to   their   respective 
transceivers  to  complete  the  space- 
age  setup,  No  complex  interwirings 
are   necessary   in    the   previously 
described  setup* 

Operating  OSCAR  !0's  popular 
mode  B  is  almost  as  easy  as  operating 
an  HF  band.     The  satellites  band 
centers    are    435.100MHz    uplink 
(receive  from  ground  operators)  and 
145.900MHz    downlink    (transmit 
back  to  ground  operators),  with  its 
band  edges  roughly  SOKHz  above 
and    below    those    frequencies. 
Assuming    both    transceivers    are 
tuned  to  band  centers,  ones  own 
satellite  relayed  signals  can  be  re- 
ceived while  transmitting  and  used 
for  "tweaking"  antenna  positions 
and   offset-tuning    doppler  shift. 
OSCAR   10s  inverting  passband  is 
then  tracked  as  follows:  for  each  KHz 
the  IC-271H's  receiver  is  tuned  above 

145,900MHz,  the  IC-471A/471H's 
transmitter  should  be  tuned  an  equal 
number  of  KHz  below  435,100MHz 
to  "zero  beat"  others.  The  accurate 
readout  of  ICOM's  digital  displays 
even  eliminate  the  need  to  "talk  one- 
self onto  frequency/' 

If  you're  interested  in  joining 

today's  most  exciting  era  of  amateur 
communications,  OSCAR  10  and 
future  Phase  III  satellites  are  the 
medium  to  use.  If  you  appreciate  top 
performance  equipment  for  those 
activities,  ICOM  is  the  logical  choice. 
It's  simply  the  best  and  it's  backed  by 
an  uncompromised  policy  of  top 
service.  Isn't  it  time  you  enjoyed 
these  exciting  pleasures? 


fCOM  America,  trie,  2380-n6th  Avenue  NE.  Bellevue,  WA  98004  /  3150  Premier  Drive,  Suite  126,  Irving  TX  75063 
1777  Phoenix  Parkway,  Suiie  201  Atlanta.  GA  30349  /  3071  -  #5  Road  Unit  9,  Richmond,  B.C.  V6X  2TH   Canada 

All  stated  specification*  are  approximate  and  subject  to  change  without  notice  or  obligation.  AM  ICOM  radio*  fJgnlflcantiy  exceed  FCC  regulations  limiting  spurious  emission*,  TT736 
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Af  -^5QL 


QFrcoMj 


MOUU 


USB 


cwsn 


COMP         PflEAMP  AGC 


t-SOl         Stt  TONF  DUP  CHK 


/^ 


1 


W. 


i  u*u 


144MR1  AU   MODE  TOANSCKJVEfi 
SCAN 


■  'Jiii '     >  QAM 


pa  t 


NClTCH 


M  EMC 


Rlt-CL 


MEMO 


LOCK 


M-CL 


•  All  Mode  Operation:  FM ,  SSBP 
CW,  Packet 

•  Wideband  Reception  (from 
138  to  174MHz) 

•  Packet  Compatible  (with  front 
panel  DATA  switch) 

•  2- Meter  Transceiver  with  the 
features  of  an  HF 

•  DDS  (Direct  Digital 
Synthesizer) 

When  you're  ready  to  experience 
att  the  multimode  excitement  2  meters 
offers  todays  amateur  you're  ready 
for  the  glamorous  new  IC-275.    Its 
FM  capabilities  are  unlimited,  Its 
wideband  receiver  coverage  (138  to 
174MHz,  Tx  140.1  to  150MHz)  In- 
cludes public  services  and  NOAA 
weather  bands,  plus  CAP  and  MARS, 
and  its  SSB/CW  operations  are  an 
OSCAR  enthusiasts  and  VHF  DX  ere 
delight    No  other  VHF  transceiver  is 
comparable  to  the  IC-275  in  features, 
performance,  reliability  and  ease  of 
operation. 


Outpacing  the  Competition.    The 
IC-275  includes  dual  VFOs.  99  tunable 
full  function  memories,  true  passband 
tuning,  crystal  resonant  notch  filter. 
noise  blanker,  built-in  SWR  bridge. 
semi  or  full  CW  break-in,  multifunction 
meter  velvet-smooth  tuning  knob  and 
an  easy-to-read  amber  LCD  readout 
with  variable  backlight 


Four  Scanning  Modes.    Full  spec- 
trum, programmable  limits,  mode  scan 
and  memory  scan  with  selectable 
lock-out  (scans  99  memories  in  five 
seconds!). 

An  FM'ers  Dream  Rig.    Separate 

knobs  for  band  tuning  ana  memory 
selection.   Standard  repeater  splits 
built-in;  odd  splits  programmable.    In- 
cludes 32  built-in  subaudible  tones, 
and  actual  subaudible  frequency  is 
displayed.    Unit  supplied  with  HM-12 
up/down  scanning  mic  and  DC  cord. 

It's  Packet  Ready  with  rear  con- 
nector for  audio  input/output  and 
front  panel  data  switch  that  reduces 
switching  time  to  less  than  5  ms  and 
mutes  the  mic. 


Two  Versions  to  Fit  Your  Needs. 
The  25  watt  IC-275A  includes  a  built- 
in  AC  supply.    The  100  watt  IC-275H 
uses  an  optional  external  AC  supply. 
Both  units  are  the  same  size  as  the 
ultra  compact  IC-735  HF  rig,  and  are 
DC  cord  interchangeable.   You  can 
alternate  their  fixed  or  mobile  use! 

The  Matching  ICOM  IC  475  UHF 
Transceiver  is  also  jam-packed  with 
deluxe  multimode  features,  and  it's 
the  ultimate  OSCAR  mate  for  the 
(C-275.   Two  versions,  the  25  watt 
1C-475A  and  the  75  watt  IC-475H.  are 
available  to  suit  your  needs. 

Exciting  New  Options  include  a 
tone  squelcn  unit,  speech  synthesizer, 
an  OSCAR  module  that  allows  tracking 
with  a  companion  IC-475,  FL-83  500Hz 
10.7491MHz  CW  filter  and  an  AG-25 
mast  mounted  preamp. 


ICOM  I 


First  in  Communications 


ICOM  America,  Inc.,  2380-1 16th  Ave  NEr  Bellevue.  WA  98004   Customer  Service  Hotline  (206)  454-7619 

3150  Premier  Drive,  Suite  126,  frying,  TX  75063 
*COM  CANADA  A  Division  of  ICOM  America,  Inc.,  3071  -  m  Road,  Unit  9.  Richmond,  B.C.  V6X  2T4  Canada 

AU  stated  specifications  are  approximate  and  subject  to  change  wrthoul  robe©  Of  obligation.   All  ICOM  radios  significantly  exceed  FCC  regulations  limiting  spurious  emissions.  2751286 
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EGE  VIRGINIA 
13646  Jetterson  Davis  Highway 
Wood  bridge   Vinjtfiia  22191 
Intonnation  |?Q3)  643-1063 
Service  Department;  1703)  494-8750 

Store  Hours; 

M-Th:  10  a.m.— 6  p.m. 
F:  10  am.— 8  p.m. 
Sat  10  a  m  -4  p.m 

Order  Hours.  M-F  9  a.m. -7  p.m. 
Sal  I0a,m   4  p.m 

EGE  NEW  ENGLAND 

S  S Tiles  Road 

Salem,  New  Hampshire  030  79 

New  Hampshire  Orders,* 

Information  &  Service'  (603]  898-3750 

Store  Hours 

MTWSat:  10  a.m.- 4  p.m 
TtiF   12  noon— B  p  m 
Son  Closed 

'Order  and  wo  II  credit  you  $1  lor  lbs  call 


//  Fall  for  Our 


KENWOOD 


1 


Micro  2AT 

Mini  2m  Handfold 

flaw  Jn.  Stock 


IC  751A 
-HF  rtaifectivai  wi/^i 
0sn£ra(  Ctfveragij:  Reef 


R50OG  .$$ 

Seriprat  Coverage  R? rretve r 

N  EW  TH-205AT 

m  Sv  watt  'Handheld 


Our  associate  store 
Da  vis  &  Jackson  Road.  P.O  Box  393 
Lacombe,  Louisiana  70445 
mtormarion  &  Service  (504)  BB2-53S5 


Terms-  Wo  persona}  checks  accepted 
Pnces  do  not  include  stopping   UPS 
COD  fee-  $2.35  per  package  Prices  we 
subject  to  cttange  without  notice  or 
abltpanon.  Products  are  not  soiti  for 
evaluation  Authoring  returns  are 
subject  to  3  t$%  restocking  and 
handling  tee  and  credit  mil  oe  issued 
for  use  en  your  rt&d  putcfiasa  £G£ 
supports  the  manufxtiftvs'  warran- 
ties  To  get  a  copy  ot  a  warranty  ptm 
to  pvtchB.se,  call  customer  service  at 
/03&43  1Q5J  and  it  wtil  be  furnished 
at  no  cost 

Dealer  Inquiries  Invited 

Hard  to  get 

through  on  our 

800  number? 

Caff  before  W  i.m  or  titer  bp~ 
or  call  one  of  our  regular  numbers 

U  you  pay  tor  trie  call  antf  order , 
we'll  credit  your  order  with  $1 


TS  &4QS 


NEW 
1C  12AT 


tC  3200 


TB-215AT     **- 


TS  43.0S 

HF  Tferi&c^jVBt  vwfti-  . 


EXTENDED 
SERVICE 


IC  745 
G&0&31  Coverage  Receiver 


AVAILABLE 


IC02AT/G4AT 

Handheld ■  >or  2^/340  MH? 


ft  7000 

flqnepai         range  rfctgtvft 


New  TS.440 


M> 


'rans.fj- 


with  ArttqVna  yiintir 


BEARCAT 

100KL  t G-c ban nel  handheld 

199  95 

800X1  T4Q-ch  800  MH/ 

319  00 

i45Xt  16-en  to-bawj 

99  95 

175X1 16-cfi  wttfi  aircrafr 

154  95 

50XL  lOcn  riindlwMJ 

170  00 

210XW 

199  95 

UNIDEN 

Radar  Detectors 

Call 

CBRaOtiB 

GUI 

SONY 

2002  SWL  Receiver 

21095 

2010  SWL  Receiver 

310,95 

4910  SWL  Receiver 

.89  g^ 

PANASONIC  SWL 

CALL 

COBRA  CBs/ftADAA  detectors 

MIDLAND  CBs 

CALL 

WHISTLER     RADAR 

tJtTFCTQRS 

HARDWARE 

MFJ  1224  With  MFJ  C-64/V-30  Soft  85.95 

MFJ  «tw  1229  159  95 

Kantronics  <  nteftac*  II  2 1 0  95 

Kaittrottts  liTU  intertacfi  169.95 

KanironiEs  UTu  XT  279  95 

New  MicraFog  ART- 1  Call 


PACKET 

MFJ  1270  Pack  el  129  95 

Kantronics  PacKel  PKT2  154  95 

New  Mntromes  KAM  299  95 
Kanlfoncs  NPC2400  Cai 

Kanironics  2400  TNC  Modem  Call 


CALL 

FOR 

QUOTES 


SOFTWARE 
Kantronics  Hamtext 
Vic-?0.C-6«  Appte.  Atari 

Can 

Kantronics  Hartisoft 
Vic-?0  Apple  Atari.  1>99 

Can 

Kantronics  Hamsott/Amtor 

Vic- 20  C-54  Atari                      .69  95 

Kantronics  AmtorsoM 

Vic- 20.  C-64 

Apple 

79  95 
lt9  9*> 

Microlog  Air  Disk 
Vic-JO  and  C-64  Disk 
Cartridge 

39  95 
56  Gl 

Call  For  Models 
■nd  Price  Quoins 


BHL 


Amateur  Software 
for  the  VIC  20  and 
Commodore  64 
Specify  tape  or  disk 


•  r: 


VlC-20 

U-64 

Corneal  Loo 

24  95 

24.95 

Antenna  Design 

•  - 

9  95 

Computer  Worn 

9  95 

995 

PropagaiiOT  pun 

16  95 

16  95 

Supet  Log 

1995 

1995 

Net  Controller 

1695 

16.95 

DX  Tool  Kil 

■  ■ 

24.95 

Master  Log  {OisfcH 

■  - 

28  95 

Your  Factory 
Authorized  Service 

Center  for  Icom, 
Yaesu,  &  Kenwood 

EGE  offers  extended  service 
contracts  on  Yaesu.  Kenwood. 

m6  fcom  products,  Prices  from 
St 0-25.  Ask  for  details 


TE  SYSTEMS 

RF  AMPLIFIERS 

With  receive 

GaAs  FET  Preamplifier 

lor  superior  weak  signal 

reception  with  improved 

strong  signal 

intermod  rejection. 


1410G  2m  Amp  TOW  in- 160  out  309  OD 
14120  2m  Amp  30W  in- 160  out  .269  00 
4410G440AmptOW»n-IOOi>ul  309  00 
44 1 2G  440  Amo  30W  111- 1 00  out   109  00 


For  Orders  and  Quotes  Call  Toll  Free:  800-336-4799 

In  New  England  Call  80Q-2370047  In  Virginia  Call  800-572-4201 
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H&arty  Bargains 


ANTENNAS  &  TOWERS 

0 

Unarco-Rohn 


5 


SANTEC 


rw 


ST-20T 

2m  HT 


:(SKDK 


NEW  FT727R 
MO  MHz  Dual  Ba*fj  HT 

NEW  FT23/73  Palmate 

-   440  MHz  MN  HandheWs 


NEW  FT  767GX 

All  Mocte  Transceiver 
;  wiiti  CAT  System 


FRG  8806 

General  Coverage  Receiver 

AH  mode  150kHz:3OMH2 


FM240  2m,  25-wail 


TEN-TEC 


CORSAIR  II  Mode!  661 


FRG  9600 
Scanning  Re: 
tor  60-9G5 Mm  FW/AM/SSB 


A  SK  FOR 
QUOTES  ON 

RADIO/ 

ACCESSORY 

PACKAGES 


*  4 


RX-325  Short  Wave  Receiver 

Mobile  HF  Antennas 
Call  tor  Ten*Tec  Prices 


CUSHCRAFT 

A3  3*elemenl  10-15- 20m  .  21 7  95 

A4  4-element  10- 1  &  20m  292  95 

R3KH5-20m  Vertical  26B  M 

2'5WB5S&/FU  2m  Boomer  &?  95 

AflX-2fl  2m  Hinga  Ranger  36  50 

4218XL  2m  Boomer  103  95 

10-4C0  4  elemen?  i(3ffl  in  95 

I5-4CD4  element  1 5m  125.95 

4Q-2CD2-e!emen140m  296.96 
01  her  CushcratT  models  available     CALL 

KLM 

>O34A4'fltfmnn0-TS20m  Cafl 

KT34XA  6-tiernent  1 0- 1 5-20m  Call 

2m  ■  n  X  1 1  element  2m  Call 

2m-t5LBX  16-eiement  ?m  Call 

432-3QL0X3Q-ele44OMHJ  .Call 

fiberglass  mast  5'  Gall 

Fiberglass  mast  v  Call 

MOSLEY 

C L  -33  3  element  Tn&and  Seam  265  95 

T  A -33  3 -element  lO*l5-2Qm  239  95 

Pro  37  7-elemeni  10  i5-2Qm  465  95 

Pro57  1 0-12-1 5- 17-^Om  4B5.95 

ProS7llM2.15  1720  40m  579.95 

HUSTLER 

(  3TV  l0<a0nrVefTiui»ilti30m  128  95 

5BTV  to  80m  Vertical  108  95 

4-BTV  T  0- 4  Orn  vernal  H7  95 

G6-440  440  MHz  Base  Vertical  99.95 

G7- 1 44  I*  mel  er  fid  se  Vertica  I  115  95 

G6- 1448  2m  Base  vertical  87  95 

M0-1/MO2Masi5  21  SO 

ill- i  Bumper  Mount  14  35 
MOBILE  PESCNATOftS  Standam    Super 

lQanfliS  meter           11. 45  1 7  95 

20mHler&                     1550  2185 

30  and  40  meters          17  95  25.95 

75  meters                   19  35  36.95 

H  YGAIN  ANTENNAS 

391S  TH7DX  7-eif  10  15r?0ni  CALi 

393S  TH50X  5-e*e  TO  T5-2tim  CALL 

3&5S  Explorer  14TQ!5-20ni  CALL 

203S  3- element  2- meter  Beam  CALL 

2QBSB'Rlsment  2- meter  Beam  CALL 

2 1 4S  1 4  ■  element  2-  mei  er  Beam  C  AL  L 

Btf  86  Beam  Baton  CALL 

V2S  2  meter  vertical  CALL 

viS  440  MH 7  Vertical  CALL 

MORE  ANTENNAS 

AVANTi  HM  151  3G  2m  On-glass  .32  50 
LARSEN  LM-15Q  5/8  Mag  Mount  .39  95 

BUTTERNUT  HF6 V  1 0  80m  Vert  11  9  95 

m  TIER  N  UT  HF4B  2  ehj  Beam  1 89  95 

&U?T|RkUT2MCV5  2m  42  75 

VOCOM  y«-«m  2m  Handheld  15.95 

ANTENNAS  FOR  OSCAR 

Cushcrall  41GTB  Twi&l  59  95 

Cusncrall  A14410T  10  ele  53.30 

Cushc/att  Ai 4420T  20  efe  76  95 

Cushcratl  A0P  i  Pac  *  age  149  95 

KIM  2m  i4C2m  14-efe  Circular  68  95 

KLM435  laCTA-CitCircPoUr  Ml  19 

K L  M  2m  220  22  -ttl  Cite  2m  1 09  00 


Limited  Quantities 

Self  supporting  lowers; 

HBX40  40-l&erwi1nBase  209.95 

HBX48  4S  leet  willi  BasE  279,95 

HBX56  56  leet  with  Base  349  35 

HDfiMO  Higher  load  wdh  Base  259.05 

HDBX48  Higher  load  with  Base  339.95 
Other  S*  H8X.  HDBM  m  stock 

Guyed  fofdover  towers: 

FK2558  58-teet  25G  940,00 

FK4554  54-teet  4&G  T29G.O0 

0tf\er  sizes  at  simitar  savings 
FoldQirers  shipped  teighi  pad 
10%  rtiQfiet  west  of  toe  Rockies 

Straight  Sections 

2QG  Sira>gm  Section  39  95 

25G  Straight  Section  49  95 

45G  Straight  Section  1T0  95 

Complete  Tower  Picfcio.es; 
25G  45 G 

40'  Call  Can 

50'  em  Can 

60"  Can  Call 

tzcfi  package  includes  fop  sector?,  nwj 
Section,  &ase.  mot  stiett,  §uf  torsckeis. 
i}\jv  wire*  tuwbucktis,  eqwtwer  ptafes. 
quy  anchors,  cabie  damps,  ttomhtes 
Ask  about  substitutions  and  custom 
deigns  tower  packages  ate  stooped 
tretgM  coUect  FOB  our  watefi&tse 

H Y-GAIN  TOWERS 

HG37SS  37-fieTtall  CALL 

HG525SS2-teeiTd.il  CALL 

HG54  H  D  54  ■  lest/  tagha  r  ►oad  C  A  LL 

NG7DH0  60-lee-t/lHgtier  bad  CALL 

Order  Hy-GatR  tower  Hf-Gattt  antenna 
ana  HyGarn  rotor  ami  receive 
free  stopping  on  aH 


W36  36-1eettall  549.00 

WTblSI-Mlafl  92900 

LM354  54  t«r  mgr»er  load  15  75  00 

Sfip&ng  not  tticiuaec  Stopped  freer 

frm  factory  to  save  you  rmt*ey 

PHILLYSTRAN  CALL 

CABLE  BY  SAXTON 

RB213  Mil  Spec  29'/lt 

RGfi/U  Foam  95%i  Stueio  ?5«/it 

e-wirefl{Ha^?#i8  6 #22  i> 

Mim-B$5*»SU«M  13-/TT 

Cable  wave  Hardline  CALL 

ROTATORS 

Diawa  RoTamrs  available  C  AL  L 

AUrance  HD73  109  95 

Hy -Gam  Him  IV  CALL 

Hy-Gaifl  Tartlwister  VX  CALL 

Hy-Sain  tfeav^duly  300  CALL 

Kenpro  K  R50Q  Be* ition  Rotator  1 99  95 

Kenprn  K  R540O  azmtti  t  elevat  329  95 


MIRAGE 

B23A2mAmpl«1ier2-30  120  95 

BtOl6  2rn  Amplifier  to  180  249  95 

B3016  2m  Arnpiitief  30- 160  219  95 

D10TO  10-100  Amp  ior  430-50  299,95 

D1Q10N  UHFAmp/Nconneclors  299  95 

B2 15  2m  Amp  2w.  150oj1  249  95 

A10156fflAmp  TO  m.  ISO  Out  289  95 

AMER1TRON  HF  AMPS 

ATR 1 S  Ant  Tuner  1 500  watt  i 

ATRlOAMTiuieMkW  Cafl 

RGSS  Remote  Coa)(  Switch  Call 

NEWAL12001  SkWAmp  Call 

NEW  ALSO  A  1 200  watt  Amp  Call 

JWLB4HF  Amp  T60-15  r2 


Ttv$  t$  a  partial  hst— 

IF  YOU  DON'T  SEE 

WHAT  YOU  WANT.  .    CALL 

DAIWA 

!  A  2Q65R  2m  Amp,  2  in  60  out    125.95 

LA  2fJ35R2mAmpwiinpreAmp     74  95 

VOCOM  AMPLIFIERS 

2  wa its  m  30  watts  out  2m  Amp  69  95 
2  watis  in ,  60  watts  out  2m  Amp  1 07  95 
2  watts  in.  120  watts  out  2m  Amp  169  95 

20DmW  In.  30  walls  oul  2m  Amp    84  95 


KENWOOD  TL922  2kW 


CALL 


ASTRON  POWER  SUPPLIES 


AMP  SUPPLY 

HS7A 

49  95 

RS20M 

If 

LA1000A160  15m  Amp 

Can 

RS12A 

69  95 

AS35M 

149  95 

LKSOOZBrVfHF  Amp  no  tune 

Call 

RS20A 

89  95 

VS2DM 

124.95 

ATl?OOA1200PEPTijfler 

Call 

RS35A. 

133  95 

VS35M 

169  95 

LK  50DZC  2  5  kW  hjpersil 

Call 

RS50A 

IB9  95 

RS50M 

209.95 

BENCHER  PADDLES 

8iac  i»  Chrome  51  95/  6 1  95 

B  &  W 

375  6- po^  1  hon  Coa*  Switch  24  50 

376  5-posi[ion  Coax  Switch  .  24  50 
425  t  kW  Low  Pass  Filter  . .  26  50 
593  3  passion  Coax  Switch.  25  25 
595  6-posilion  Coaji  Switch  29  95 
AP:0  5-oafiaApaftm«rl  Antenna  39  95 
370-15  AU-ba«dDrflpH  Antenna    129  95 

—Other  antennas  rn  slock— 

DAIWA 

CN'520/CN-540  Waiens  59.95/69.95 
MS-660A  SWR.-'Wan  Meter  134  95 

CN -630  Meter  126  00 

CM  720B  2k .  W  M  Mall  lifter  1 20  00 
C*iW  4 19  Antenna  Tuner  5<0OW  T74  95 
CNW-518  Antenna  Tuner  2  5  kW  279  95 
CN41DM  SWR^wTmTr  3  5-TSO  MHf  64  95 
C5201  2-pOTllion  Swilrti  21.95 

CS40T  4-posillon  Swilch  64  95 
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BIG  DISCOUNTS 


MFJ  PRODUCTS 

989  J  kW  Antenna  Tuner  295  35 
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Function  Generators 
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AMPLIFIERS  FOR  THE  PERFORMANCE 
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Very  few  omphfiers  have  generated  the  excitement  and  emotional  involvement  associated  with  the 
pov      j|  LK-80QA  Amplifier.  We  tamed  the  commercial  export  version  of  this  "rock-crusher  to  the 
FCC  type  accepted  1500  watt  output  model.  It  is  now  offered  to  the  discriminating  Amateur. 

For  1986  Amp  Supply  has  taken  one  more  step  in  the  thoughtful  evolution  of  the  classic  LK-500ZB 
We  think  you  II  agree  that  the  front  panel  is  smashing,  and  that  the  LK-300ZB  will  be  one  of  the  most 
attractive  pieces  of  equipment  you  will  own.  And  no  matter  how  you  equip  your  LK-800  or  LK-500 
series  ampl  ifier,  it  carries  the  full  2  year  warranty. 

We  feel  the  LK  series  of  amplifiers  are  the  best  all-around  HF  amateur  amplifiers  In  the  world 
Wouldn  t  you  like  the  strength  and  power  of  an  Amp  Supply  LK-800  or  LK-500  behind  your  signal? 
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Fig.  4.  Simplified  block  diagram  of  the  spread-spectrum  communica- 
tions link.  This  "frequency-hopping1*  system  transmits  and  receives 
over  a  bandwidth  that  is  many  times  that  of  the  data.   The  actual 

spectral  distribution  of  the  signal  is  controlled  by  a  predetermined  code 
that  must  be  the  same  for  both  transmitter  and  receiver. 


Fig.  5.  Propagation  time  is  presently  an  insurmountable  problem. 
Ranging  from  minutes,  hours,  and  days  to  years,  generations 7  and 
mi  {tenia,  the  solution  to  this  problem  would  require  a  true  scientific 
breakthrough. 


unrelated  to  the  modulating  information. 
Rather,  the  spread-spectrum  frequencies  are 
generated  in  near-random  fashion  throughout 
a  wide*  but  prearranged  frequency  range. 
This  is  accomplished  by  the  so-called  pseudo- 
noise  generator. 

The  pseudo-noise  generator  causes  a  time 
and  frequency  distribution  of  the  rf  in  such  a 
way  that  a  conventional  receiver  would  deliv- 
er a  hissing  sound,  which  could  easily  be 
interpreted  as  just  some  more  noise  back- 
ground. Indeed,  the  hiss  might  even  be  sub- 
merged in  the  overall  noise  of  the  receiving 
system.  This  is  because  the  power  density  of 
the  spread-spectrum  signal  is  extremely  low, 
the  total  power  being  spread  over  such  a 
wide  band, 

In  actuality,  the  time  and  frequency  dis- 
tribution of  the  spread-spectrum  signal  is 
not  a  random  occurrence.  Rather,  it  rep- 
resents a  predetermined  code.  This  requires 
that  the  receiver  know  this  code  in  order 
for  the  inverse  operation,  de-spreading,  to 
be  performed.  Once  de-spread,  the  signal 
can  be  demodulated  by  conventional  means 
so  that  the  original  information  can  be  re- 
covered. 

It  follows  that  not  only  must  the  re- 
ceiver have  the  same  code  that  produced  the 
spread -spectrum  format  in  the  transmitter, 
but  means  must  be  provided  so  that  the  de- 
spreading  operation  in  the  receiver  is  syn- 
chronized to  the  spreading  operation  in  the 
transmitter.  Otherwise,  there  will  be  no  re- 
sponse to  the  signal.  A  corollary  of  this  is  that 
this  communications  technique  is  inherently 
immune,  or  very  nearly  so,  to  interference 
from  conventional  signals,  other  spread- 
spectrum  signals,  intentional  jamming,  and 
other  disturbances. 

There  is  more  than  one  way  to  produce 
spread-spectrum  modulation.  A  straightfor- 
ward approach  is  frequency  hopping.  As  the 


term  suggests,  the 
frequency  is  hopped 
all  over  the  spec- 
trum. The  hopping  is 
done  according  to  a  code  and  must  be  de- 
hopped  in  the  receiver  by  means  of  the  same 
code.  Although  spread-spectrum  modulation 
may  appear  to  be  fearsomelv  complex,  the 
use  of  VHSIC  dedicated  modules,  proces- 
sors, charge-coupled  devices,  surface-wave 
acoustic  devices,  and  other  high-technology 
components  renders  this  communications 
technique  both  practical  and  reliable. 

Narrow  the  Noise? 

Narrow  band,  high  selectivity,  and  low- 
noise  amplification,  but  no  cosmic  signals! 

If  an  extraterrestrial  were  trying  to  alert  or 
communicate  with  us,  would  a  spread-spec- 


"• . .our  search 

for  messages  in  the 

electromagnetic  noise 

from  the  cosmos  may 

not  be  so  foolhardy 

after  a/A" 


trum  signal  of  some  kind  make  sense?  A 
knee-jerk  answer  would  be  no,  for  the  rea- 
son  that  we  do  not  have  the  de-spreading 
code  necessary  for  the  recovery  of  modu- 
lation. However,  this  need  not  be  con- 
strued as  an  insurmountable  obstacle  by 
the  extraterrestrial.  For  one  thing,  if  it 
were  suspected  or  even  hoped  that  we  have 
technological  moxie,  it  would  not  be  unrea- 
sonable for  him  to  endow  us  with  the  capabili- 
ty of  empirically  or  logically  deriving  the 
needed  code.  On  his  part,  the  extraterrestrial 
would  have  used  a  relatively  simple  code. 


perhaps  one  linked  to  some  mathematical 
progression  or  some  universal  constant  that 
scientists  worth  their  salt  could  be  expected 
to  know,  their  galactic  homeland  notwith- 
standing. 

Lest  this  speculation  seem  altogether  far- 
fetched, you  can  bet  your  boots  thai  we  and 
our  terrestrial  adversary  have  made  a  mea- 
sure of  progress  in  extracting  data  from  each 
other's  spread-spectrum  communications. 
Also,  consider  the  prospects  of  our  present 
efforts  in  trying  to  detect  a  narrowband  signal 
from  an  extraterrestrial.  The  probability  of 
success  may  be  quite  close  to  zero  because  of 
rf  pollution  here  on  Earth.  Also,  we  would 
still  be  faced  with  the  problem  of  recognizing 
a  modulated  signal  as  such  and  then  interpret- 
ing the  logic  contained  in  it. 

The  prospects  of  our  finding  a  narrowband 
signal  in  the  vast  sea  of  QRM  and  QRN  is  not 
too  rosy,  and  the  extraterrestrial  may  well  be 
aware  of  it.  It  is  not  at  all  unreasonable  to 
suspect  that  the  extraterrestrial  might  elect  to 
conduct  his  probes  with  a  spread -spectrum 
signal.  For  then,  his  QRZ  or  CQ  might  be 
fished  right  out  of  the  prevailing  noise  level 
by  us  earthlings,  who  would  be  spared  the 
Herculean  task  of  shifting  through  millions  of 
discrete  frequencies. 

Who  knows?  A  broadband  chunk  of  galac- 
tic noise  may  be  coherent  communications 
when  properk  processed.  Most  of  us  have 
been  so  thoroughly  conditioned  to  the  ongo- 
ing objective  of  reducing  bandwidth  that  the 
concept  of  sending  data  by  simulating  the 
noise  spectrum  is,  admittedly,  a  bit  hard  to 
swallow! 

Kick  the  Noise  Around 

Manipulated  noise  from  space— pro  and 
con. 

In  the  spirit  of  fairness  and  objectivity,  I 
feel  compelled  to  play  deviKs  advocate  and 
argue  against  the  idea  that  signals  from  other 
worlds  might  use  spread-spectrum  modula- 
tion formats— or  something  akin  to  it.  To  my 
mind,  the  strongest  argument  against  this  hy- 
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pot  ties  is  is  that  we  could  not  be  expected  to 
know  their  pseudo-noise  code.  Therefore, 
their  signals  would  appear  to  be  just  some 
more  galactic  noise. 

Also,  let  us  not  forget  that  such  a  space 
signal  may  not  necessarily  be  targeted  at  this 
inconsequential  planet  of  the  solar  system. 
Rather,  we  may  be  intercepting  some  leakage 
radiation  from  a  private  QSO  between  some 
neighbor  galaxies. 

Having  given  the  devil  his  due,  let's  now 
reason  out  our  prospects  of  recognizing 
meaningful  modulation  amidst  a  sea  of  ran- 
dom noise,  Even  though  we  might  not  know 
the  full  nature  of  the  code,  it  is  not  altogether 
unlikely  that  our  mathematicians  and  statisti- 
cians could  differentiate  between  true  back- 
ground noise  and  the  somewhat  more  peri- 
odical and  organized  sequence  of  pulses  com- 
prising the  signal.  Although  we  would  not 
immediately  know  what  was  being  said,  there 
might  be  strong  suggestive  evidence  that 
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someone  out  there  was.  indeed,  saying  some- 
thing. 

Why  not  assume  that  the  coding  would 
somehow  make  use  of  universal  constants 
such  as  pi  and  epsilon?  Such  an  assump- 
tion surely  is  not  unlike  the  present  one 
that  the  extraterrestrial  would  select  a 
narrowband  carrier  at  or  near  the  21 -cm 
wavelength  of  atomic  hydrogen.  Both  as- 
sumptions would  seem  to  be  predicated 
upon  the  suspected  evolutionary  status  of  our 
intelligence. 

Admittedly ,  spread-spectrum  or  similar  ul- 
tra-wideband modulation  techniques  would 
not  solve  the  vexing  problem  of  propagation 
time— two-way  QSOs  don't  seem  too  practi- 
cal. Bui  one  step  at  a  time;  the  first  order  of 
the  day  is  to  find  out  if  there  is  (or  was) 
somebody  out  there! 

Noise  by  the  Numbers 

Seeking  messages  in  noisy  numbers, 


MAKE  CIRCUIT  BOARDS 
THE  MEW,  EASY  WAY 


WITH  TEC-200  FILM 

jaST  3  EASY  STEPS: 

Copy  circuit  pattern  on  TEC-200  film 
using  any  plain  paper  copier 
Iron  film  on  to  copper  clad  board 
Peel  off  film  and  etch 

convenient  8  '£  x  11  size 
With  Complete  Instructions 
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5  Sheets  for  $3S5  J  0  Sheets  only  $3.95 
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Throughout  the  ages  people  have  sought 
meaning  in  numbers.  In  particular,  it  has 
been  felt  that  there  was  Logic  concealed 
in  apparent  randomness.  Who  hasn't  en- 
countered the  entertainer  or  jokester  at  a 
party  who  purports  to  uncover  some  vital 
statistic  about  one  from  the  appropriate 
jumbling  of  telephone  numbers,  the  month 
of  birth ,  the  number  of  siblings,  and  any 
number  of  unrelated  (?)  numerical  data? 
Even  after  unraveling  the  underlying  trick, 
it  is  only  natural  to  speculate  whether  the 
numbers  pertaining  to  various  aspects  of 
our  lives  do,  indeed,  relate  to  our  identity, 
status,  and  fate.  Even  those  of  us  with  *4  scien- 
tific" minds  are  sometimes  uncertain  where 
the  line  of  demarcation  is  between  hog  wash 
and  objectivity. 

As  an  example  of  this,  mathematicians  con- 
tinue to  seek  significance  in  the  apparently 
never-ending  decimal  sequence  of  pi— the  re- 
lationship between  the  diameter  and  circum- 
ference of  a  circle.  Although  the  modern 
computer  can  spit  out  pi  to  a  million  decimal 
places,  there  remains  no  hint  that  this  "ex- 
act" ratio  will  ever  prove  to  be  anything  but 
an  infinite  series. 

Yet,  there  appear  to  he  clues  that  the  pat- 
tern is  something  more  than  randomly  occur- 
ring numbers.  This  is  not,  stricdy  speaking, 
mathematical*  On  the  other  hand,  it  is  too 
fortuitous  to  be  labeled  coincidental.  Nor  is 
the  "magical11  allusion  satisfying.  It  certain- 
ly seems  that  an  apparent  hodgepodge  of  dig- 
its is  used  by  nature  to  harbor  patterns,  logic, 
and  meaning.  Assuming  such  to  be  the  case, 
our  search  for  messages  in  the  electromagnet- 
ic noise  from  the  cosmos  may  not  be  so  fool- 
hardy after  alL 

Concluding  Thoughts 

The  basic  theme  of  this  exercise  of  the 
imagination  is  that  there  may  be  logic  and 
intelligence  in  what  we  blandly  describe  as 
noise,  as  randomness  in  the  electromagnetic 
spectrum.  Just  as  some  scientists  now  think 
that  energy  may  reside  even  in  a  "pure*1 
vacuum,  messages  in  the  form  of  communi- 
cations and/or  guidance  could  conceivably  be 
contained  in  the  cosmic  radiation  that  perme- 
ates the  universe. 

Such  speculation  relevantly  relates  to 
the  whole  gamut  of  mankind's  intellec- 
tual probings.  including  cosmology,  the- 
ology, biology,  chemistry,  evolution,  and 
communications.  It  also  whets  the  think- 
ing  of  those  dealing  with  science  fiction. 
science  fantasy,  and  future  trends  of  tech- 
nology. 

Admittedly,  the  transition  from  extrap- 
olation to  fantasy  may  have  been  crossed 
in  some  instances,  but  innovation.,  creativ- 
ity* and  discovery  stem  as  much  from  wild 
as  from  disciplined  thought  processes.  In- 
deed, the  difference  between  the  acceptable 
and  the  unbelievable  is  often  fuzzv  and  un- 
clear.  Even  though  we  continue  ruthlessly  to 
root  it  out  of  our  communications  systems,  it 
is  hoped  that  noise  spectra  will  merit  a  bit 
more  respect  and  dignity  than  it  has  hitherto 
been  accorded .  ■ 
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For  the  best  buys   in  town  call: 

212-925*7000 
Los  Precios  Mas  Bajos  en 

Nueva  York 


KITTY  SAYS:  WE  ARE  NOWOPEN  7  DAYSA  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday  Friday  9  to  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 
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Complete  Butternut  Antenna 
Inventory  In  Stock! 


DIGITAL  FREQUENCY  COUNTERS 

Trionyx,  Model  TR  1000.  0-600  MHz 
AMP  SUPPLY  STOCKED 

Long-range  Wireless 
Telephone  tor  eioon  in  sloe* 


Ten-Tec  Tuner  229A 


MFJ  Models 

422,  313,9898.  &  941 D 


SANGEAN  Portable  Shortwave  Radios 


HEIL 

EQUIPMENT 
IN  STOCK 


Tn  E*  To*ar$ 


f  ooe6 


MIRAGE  AMPLIFIERS 
ASTRON  POWER  SUPPLIES 
Sax! on  Wire  &  Cable 


Hy-Gain  Towers 
&  Aniennas,  and 
Rotors  win  be 
shtpewd  direel  lo 
you  FREE  of  . 

New  TEN-TEC  ** 

Corsair  II,  Arqosy  II,  Century  22.  2510  RX-325 


MAIL  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012* 


Nnuf  Yftrl*   r  itw'v     LARGEST  STOCKING  HAM  DEALER 
raww    ivrKvuy   9     COMPLETE  REPAIR  LAB  ON  PREMISES 


"AquI  Se  Habla  Espanol" 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 

FOR  TOP  PRICES 

Monday- Friday  9  AM.  w  6:30  PM        Thursday  to  a  P.M 
Saturday  &  Sunday  10  A.M.  io  5  PM,  (Free  Parking) 

AUTHORIZED  DISTS.  MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS. 

IRT/LEX  'Spring  Si  Station1' 
Subway*:    BMT    Prince  St  Station" 

IND    F"  Train  Bwy  Station" 

Bus:  Broadway  #6  to  Spring  St, 

Path—  9th  StJBth  Ave.  Station. 


Commercsaf  Equipment 
Stocked:  ICOM,  MAXON, 
Midland.  Standard.  Wil- 
son. Yaesu  We  serve 
municipalities,  busi- 
nesses. Civil  Defense, 
etc.  Portables,  mobtfes, 
bases,  repeaters 


We  Stock:  AEA,  ARRL.  Alpha.  Ameco,  Antenna  Specialists,  Astatic,  Astron. 
B  S  K,  B  &  W,  Bencher.  Bird.  Butternut,  COE.  CES,  Coiling  Communications 
Spec  Connectors.  Covercraft,  Cushcrafl.  Daiwa,  Bentron,  Digimax,  Drake. 
ETO  (Alpha),  Eimac,  Encomm,  HetlSound,  Henry,  HusHer  {Newtrontcs},  Hy- 
Gain,  lcomt  KLM,  Kanironics,  Larsen,  MCM  (Daiwa).  MFJt  J.W.  Miller,  Mini- 
Products,  Mirage,  Newtronics,  Nye  Viking,  Palomar,  RF  Products,  Radio 
Amaleur  Callbook,  Rockwell  Collins,  Saxion,  Shure,  Telex.  Tempo,  Ten-Tec, 
Tokyo  Hi  Power  Trionyx  TUBES,  W2AU,  Waber,  Wilson,  Yaesu  Ham  and 
Commercial  Radios,  Vocom,  Vibroptex,  Curtis,  Tii-Ex,  Wacom  Duplexers. 
Repeaters,  Phelps  Dodge,  Fanon  Intercoms,  Scanners,  Crystals,  Radio 
Publications. 


WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  INVITED    PHONE  m  YOUR  ORDER  *  BE  EEfMBURSED 
COMMERCIAL  RADIOS  stocked  A  »«nr!c«d  on  pr*ml««». 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call  sales 

Export  Orders  Shipped  Immediately.  TELEX  1  2-7670       "-*1     FINAL 


SEE  AND  HEAR  THOSE  ELUSIVE  SCPC  SIGNALS 
WITH  AVCOM'S  NEW  STA-70D  TEST  ANALYZER! 


The  AVCOM  STA-70D  IF  and  FM  Test 
Analyzer  was  developed  to  assist  in  the 
installation  and  maintenance  of  Single 
Channel  Per  Carrier  (SCPC)  satellite 
reception  systems.  Designed  to  be  con- 
nected to  the  70  MHz  f  F  output  of  a  C  or 
Ku  Band  downconverter  the  STA-70D 
displays  signal  level  interference,  and 
all  carriers  present.  When  an  antenna  is 
connected  to  the  RF  INPUT  the  FM 
Broadcast  spectrum  can  be  examined. 
A  built  in  audio  demodulator  allows  the 
STA-70D  to  operate  as  a  fixed  tune 
receiver  at  zero  span.  This  means  you 
not  only  see  the  carriers  but  you  can 
listen  to  them  as  weil. 

The  STA-70D  is  adaptable  to  other  than 
the  50  to  1 1 0  MHz  frequency  band  used 
in  SCPC  satellite  communications.  For 
example  the  STA-70D  can  be  ordered 
for  use  as  a  spectrum  display  monitor 
for  special  ECM  requirements.  Possible 
applications  are  unlimited  call  or  write 
AVCOM  with  your  requirements, 

AVCOM 


VERTICAL  SENSITIVITY 
allows  you  to  change  the 
display  between  10 
da'DIVandSdB/DIV 


CENTER  FREQUENCY  is 
a  5  digit.  7  element  LED 
frequency  readou!  !hat 
displays  center  frequency 

in  MHz 


REFERENCE  LEVEL  is 
used  to  establish  the 
amplitude  reference  level 
of  the  top  line  of  the  gra- 
ticule, e  El  her  0(  -20,  -40 
dBm  or  *49h  +29,  +9  dBmv. 


INTENSITY  controls  the 
brightness  ol  the  display 


200 


500  SOUTHLAKE  BOULEVARD 

RICHMOND,  VIRGINIA  23236 

TELEPHONE   (604)  794-2500 

FAX:  S04-794  8284     TELEX:  701-545 


HORIZ  &  VERTICAL 
POSITION  these  two 
knobs  control  the  place- 
ment of  the  display  on  the 
screen 

SWEEP  RATE  controls  the 
rate  the  analyzer  sweeps 
through  the  frequency 
band  set  by  span  and  the 
rate  at  which  the  analyzer 
sweeps  the  display. 


AUDIO  DEMOD  turns  the 
audio  feature  on  or  off  and 
controls  the  volume  of  the 
internal  speaker  or  the 
AUDIO  OUT  miniature 
phono  jack.  With  the 
SPAN  control  set  to  ZERO 
(0)  the  STA-70D  will  oper- 
ate as  a  fixed  tune  receiver 
so  you  can  obtain  audio 
identification  of  the  signal 
displayed 


TUNING  alfows  you  to 
select  the  center  fre- 
quency and  moves  !he 
display  window"  up  or 
down  the  spectrum  being 
dispiayed. 

SPAN  controls  the  WMjth 
of  the  spectrum  being 
displayed 

RF  INPUT  BNC  connector 
accepts  signals  to  be  dis- 
played from  less  than  50 
MHz  to  over  HO  MHz 

AUDIO  OUT  miniature 

phono  jack  for  low  impe- 
dance earphones, 

RESOLUTION  BAND- 
WIDTH Two  position 
switch  selects  either  100 
KHz  or  300  KHz  resolution 
bandwidth  fitters 


the  Short  Wave  Listener  for 


RECEPTION  OF  MORSE  CODE  & 
RADIO  TELETYPE  SIGNALS. 


<£S 


a 


£J 


Plug  the  SWL  cartridge  into  your  Commodore  "64"  Expansion  Port,  connect 

shortwave  radio  and  you'll  be  watching  text  readout  from  weather  stations, 

news  services,  ships  and  HAM  radio  operators  all  over  the  world.  A  whole 

new  use  for  your  home  computer.  The  SWL  contains  both  program  in 

ROM   and   radio   interface   circuit   to   copy    Morse   code   and   air 

speeds/shifts   of    radio   teletype.   Plus  the   on    screen   tuning 

indicators  mean  you  never  h^e  to  take  your  eyes  off  the  video 

for  perfect  tuning.  Housed  in  a  small   3*  x  2-1/2  ■  x  7/8"     jf         ^ 

enclosure,  with  speaker  in/out  and  practice  hand  key    ^r  ^r 

jacks,  it  needs  no  other  computer  connection  or        >^\^    *^P 

power  supply.   Unshift  on  space,  word  wrap         >^o&  fck\3r 

around,   real   time  clock,   and   keyword   or 

manual    printer   control    for    permanent 

paper  copy,  so  that  you  won't  miss  a 

single  bit  of  the  action,  For  about 

the  price  of  another  "Pac-Zapper" 

game,   you  can  tie  into  the 

exciting    world   of    digital 

communication     with 


,<b 


i© 


& 


dp 


LEARN 
MORSE  CODE 
THE  RIGHT  WAY 
WITH  THE 

Morse  Coach . 

§4995 


the  Microlog  SWL 

s64 


<P 


A  complete  Morse  code  tutor  in  a  conveni- 
ent   plug-in   cartridge   for   your   Commodore 
'64."   The   Morse  Coach   means   business.   It's 
not  a  toy  program  or  a  simple  random  code  gen- 
erator. Originally   developed  jointly   by  Microlog   and 
several  government   agencies  experienced   in   Morse   in- 
struction.   Four   years   of    extensive    service    prove    it's   the 
quickest  way  to  Morse  proficiencyThe  method  worKs!  You  start  from  absolutely  no 
knowledge  of  Morse,  progress  through  the  alphanumeric  symbols,  and  on  to  any  speed 
desired.  The  "alphabet"  part  of  the  program  introduces  new  characters  and  plots  the  progress 
on  a  bar-chart.  The  speed/test  section  correlates  the  input,  analyzes  mistakes  and  provides  a 
printout  of  the  analysis/test  results  on  your  Commodore  screen  or  printer  As  a  bonus,  it  also  boosts 
typing  skill  You've  never  seen  any  tape  or  program  do  that!  In  fact,  there's  never  been  a  system  so 
thorough,  so  efficient  and  so  effective  as  the  Microlog  Morse  Coach. 
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Styl*  W 


Style  X 


The  World  ?JS£  $5.00 


Styl*  Y 


Reverse 


QSLs 


Now  you  can  get  the  highest  quality  QSL  cards  without 
spending  a  fortune!  We  put  these  cards  on  our  press  as  filler 
between  jobs;  it  gives  the  pressmen  something  to  do  and 
lets  us  print  QSLs  for  you  at  an  absurdly  low  price. 
Not  that  we  skimp:  All  three  styles  are  produced  on  heavy, 
glossy  stock,  in  two  colors  (blue  globe  or  satellite  with  black 
type).  At  these  prices,  you  can  start  the  new  year  out  right 
by  QSLing  all  those  disappointed  hams  who've  been  wait- 
ing for  your  card.  Tell  'emthecard  was  printed  by  Wayne! 


Yes,  places  you've  never  even  heard  of[  Nearly  400  DX  countries 
gleaned  from  the  Awards  Lists  of  dozens  of  IARU  members-more 
countries  than  any  other  map  available  anywhere!  ARRL/s  DXCC 
map  doesn't  even  come  close! 

73  Magazine  offers  readers  our  DX  Map  of  the  World  for  the 
absurdly  low  price  of  only  J5.0G,  shipping  and  handling  included, 

Your  ham  shack  will  be  incomplete  without  this  giant.  950- 
squ  are -inch,  up-to-date  map.  It's  printed  in  classic  black  and 
white,  permitting  you  to  color  the  countries  in  after  you've  QSL'd 
them,   (Apartment -sized  map  available  at  no  extra  cost.) 

Save  yourself  the  humiliation  of  never  having  heard  of  McDon- 
ald Island  (what's  the  prefix?),  jan  Mayen  (prefix?)  or  Kure  Island 

(prefix?).  Order  now.... 


Code  Tapes 

We've  had  so  many  phone  calls  from 
people  wanting  our  famous  73  code 
tapes  that  we've  decided  to  bring 
them  back! 


Genesis 


5  wpm -This  is  the  beginning  tape,  tak- 
ing you  through  the  26  letters,  10  num- 
bers and  necessary  punctuation,  com- 
plete with  practice  every  step  of  the 
way.  The  ease  of  learning  gives  confi- 
dence even  to  the  faint  of  heart 


The  Stickler 


6+  wpm-This  is  the  practice  tape  for 
those  who  survived  the  5  wpm  tape, 
and  it's  also  the  tape  for  the  Novice  and 
Technician  licenses.  It  is  comprised  of 
one  solid  hour  of  code.  Characters  are 
sent  at  13  wpm  and  spaced  at  5  wpm. 
Code  groups  are  entirely  random  char- 
acters sent  in  groups  of  five— definitely 
not  memorizable! 


Back  Breaker" 


13+  wpm-Code  groups  again,  at  a 
brisk  13+  wpm  so  you'll  be  really  at 
ease  when  you  sit  down  in  front  of  a 
Steely -eyed  volunteer  examiner  who 
starts  sending  you  plain  language  at  on- 
ly 13  per,  You'll  need  this  extra  margin 
to  overcome  the  sheer  panic  universal 
in  most  test  situations.  You've  come 
this  far,  so  don  rt  get  code  shy  now! 


Courageous 


20+  wpm-Congratulations!  Okay,  the 
challenge  of  code  is  what's  gotten  you 
this  far,  so  don't  quit  now.  Go  for  the 
Extra  class  License.  We  send  the  code 
faster  than  20  per.  It's  like  wearing  lead 
weights  on  your  feet  when  you  run; 
you'll  wonder  why  the  examiner  is 
sending  so  slowly! 


$(a&U4>b    From  73s  Library 


•The  Magic  of  Ham  Radio ,  by  Jerold  Swank  W8HXR,  begins  with  a  brief  history  of  amateur  radio 
and  Jerry's  involvement  in  it.  Pan  2  details  many  of  ham  radio's  heroic  moments.  Hamdon  s  close  ties 
with  the  continent  of  Antarctica  arc  the  subject  of  Part  3,  In  Part  4  the  strange  and  humorous  sides  of 
ham  life  get  their  due.  And  what  of  the  future?  Part  5  peers  into  the  crystal  balL  Only  $4.95. 

•The  Contest  Cookbook  t  by  Bill  Zaehary  N60P.  One  of  ham  radio's  winningestcontesters  lets  you 
in  on  the  lips  and  techniques  of  the  Big  Guns.  You'll  learn  which  duping  method  to  use*  find  out  what 
equipment  you'll  need,  and  discover  the  secret  of  building  a  ptieup.  Includes  separate  chapters  on  DX 
and  domestic  contests.  $5.95  white  they  last! 
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QSL  CardS    Style: 

Quantity: 


□  W     DX 

□  100    fa- 

□  250    @ 

n  5oo  @ 

Postage  and 


DY 

S8.97 
$19.97 
$39.97 

Handling 


$1.00 


Books 
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|       Card  0 


The  Magic  of  Ham  Radio 
The  Contest  Cookbook 
Postage  and 


$4.95 
$5.95 

Handling 


SI. 00 


Code  Tapes 

Genesis 

The  Stickler 
Back  Breaker 
Courageous 


$6.95 

$6.95 
$6.95 
$6,95 
Postage  and  Handling 


$1.00 


Giant  DX  Map  of  the  World 


$5.00 


Please  print! 

Name 

Address 

City. 


Total  Enclosed 


CaU 


State 


DAE 


□  MC 


□  VISA 


zip 


D  Check/MO 
Exp.  Date 


i 
i 
i 
i 


ORDER  FORM 

Mail  your  order  to  73  Magazine,  WGE  Center,  Peterborough  NH  03458, 
Attn:  Uncle  Wayne, 


"1 
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"When  You  Buy,  Say  73" 


7$  Amateur  Radio  *  February,  1987    61 


Michael  9ryce  WB8VGS 
2225  Mayflower  NW 
Massifion  OH  44646 

OPERATING  TECHNIQUES 

I  will  try  to  tie  up  some  loose 
ends  this  month.  But  before  I 
gel  started,  let  me  take  time  to 
discuss  some  QRP  operating 
techniques. 

For  some  strange  reason,  I 
decided  to  work  the  1 986  CQ  WW 
DX  contest.  For  a  real  challenge, 

1  jumped  in  with  both  feet  run- 
ning SSB.  So  there  I  sat,  running 

2  Watts  PEP  output  into  a  tri- 
band  beam  up  about  40  feet.  Not 
exactly  a  rock-crushing  station.  I 
figured  I  could  work  a  few  new 
ones,  and  a  new  one  to  me  is  Dela- 
ware! So  for  what  it  is  worth,  here 
are  some  good  QRP  operating 
tips  you  can  put  to  use.  Even  if 
you're  not  running  low  power, 
these  tips  may  help  your  overall 
operating. 

So  Set's  start,  The  old  statement 
'You  can'!  work  'em  if  you  can't 
hear  "em"  still  holds  true,  Howev- 
er, running  low  power  requires  far 
better  listening  and  more  of  it. 
Before  you  even  think  about  push- 
ing the  microphone  button,  listen 
to  the  stations  that  are  being 
worked.  Are  they  on  EXACTLY 
the  same  frequency  as  the  DX  sta- 
tion, or  are  they  over  to  one  side  of 
zero  beat?  While  this  may  sound 
unimportant,  it  may  make  the  dif- 
ference between  a  contact  and  an 
empty  log  book, 

If  the  DX  station  constantly  an- 
swers staitons  to  one  side  of  his 
frequency,  you'd  better  get  on 
that  side  before  you  call.  Just  as 
important,  does  the  DX  station  an* 
swer  the  first  cafl  in  the  pileup 
or  the  stations  that  are  calling 
tast?  If  he  is  waiting  for  the  tail 
enders,  pause  a  second,  then  give 
your  call 

Here  is  a  second  good  operat- 
ing tip.  How  is  the  operator  on 
the  DX  side  handling  the  pile- 
up?  Does  he  have  the  pileup  un- 
der control,  or  is  it  a  total  mess? 
White  Tm  not  much  of  a  DX  chaser 
myself,  I  can  very  easily  tell  the 
good  operators  from  the  bad.  I  like 
to  hunt  and  peck  when  I  chase  DX 
in  a  contest.  If  I  come  up  to  a  pile- 
up  in  which  the  operator  has  con- 
trol, 1  have  a  very  good  chance 
of  getting  heard  with  my  2  Watts. 
If  the  operator  Is  not  in  control, 
with  total  mayhem  on  his  frequen- 
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Number  24  on  your  Feedback  card 

cy,  I'll  never  be  heard.  1  then  just 
move  on. 

While  tuning  up  and  down  the 
dial,  I  don't  waste  time  on  the 
stations  that  are  running  sec- 
tions, With  QRP  power  levels, 
the  chances  of  getting  heard 
within  your  section  are  slim.  You 
then  have  to  wait  till  your  sec- 
tion comes  around  once  again. 
The  QRP  operator  has  a  bet- 
ter chance  calling  with  everyone 
else. 

During  the  contest,  I  was  tun- 
ing around  on  ten  meters  when 
I  came  upon  3G3DX.  Here 
was  this  station  running  herd  on 
the  W/K  stations.  I  tried  sever- 
al times  and  could  not  seem  to 
break  the  pileup.  All  of  a  sudden, 
3G3DX  stopped  and  asked  that 
only  QRP  stations  come  back. 
Welt.  Tm  impressed!  My  hat  goes 
off  to  him.  No,  he  did  not  hear  me, 
but  I  did  get  a  good  break.  I  must 
not  forget  all  the  other  higher- 
powered  stations  that  did  wait  till 
he  worked  some  of  my  QRP  breth- 
ren. As  for  the  few  who  took  ad- 
vantage of  the  QRP  standbys. 
beware! 

Listen  and  follow  the  instruc- 
tions the  DX  station  operator 
may  be  giving  out.  If  he  asks  that 
only  the  last  two  letters  of  your 
call  be  given,  then  that's  what 
you  do. 

Keep  an  eye  and  ear  on  how 
the  bands  are  running.  If  the  DX 
station  is  only  S3,  and  assuming 
propagation  is  equal  in  both  di- 
rections r  your  QRP  signal  will  be 
almost  unreadable.  Remember, 
you  will  be  about  3-4  S-units  lower 
than  a  100- Watt  station.  Call  only 
the  louder  stations  first,  then  try 


your  hand  at  some  of  the  weak- 
er ones. 

Try  sending  your  call  out  on- 
ly half  a  dozen  times  to  one 
station.  If  you  can  be  heard  at 
all,  that  many  times  should  do. 
After  six  tries,  move  around  and 
try  a  second  station.  If  you  have 
no  success,  go  back  to  the 
first  station  and  start  the  tactic 
all  over. 

When  you  use  SSB,  your  trans* 
ceiver  should  be  adjusted  so  the 
audio  is  crisp  and  clean.  When 
signing  your  call,  use  the  Inter- 
national Telecommunication  Un- 
ion Phonetics.  Speak  your  call 
in  a  normal  tone  and  speed. 
You're  not  out  to  break  any 
speed  contests.  Don't  waste  your 
time  adding  QRP  to  the  end 
of  your  call.  It  takes  too  long 
and  more  than  likely  will  go  unno- 
ticed. Since  I  have  a  two-by-three 
call,  1  use  only  the  last  three 
letters,  with  special  articulation 
on  the  last  letter,  "echo."  Using 
this  method,  that  "echo"  has  al- 
lowed me  to  work  a  few  new  DX 
countries. 

By  using  these  operating  tips. 
I  was  able  to  work  68  countries 
in  about  eight  hours  of  contest- 
ing. Yes,  there  were  some  sta- 
tions that  I  thought  I  should  have 
been  able  to  work  and  didn't. 
There  were  also  some  stations 
that  I  worked  on  the  second  call, 
using  my  2  Watts  of  power.  Just 
remember,  ail  these  tips  are  just 
that,  tips.  Feet  free  to  change 
them  to  suit  your  needs.  Running 
QRP  DX  is  truly  "wits  in  place  of 
Watts/* 

LOOSE  ENDS 

Now  for  those  loose  ends.  Dig- 
ging into  the  mail  bag  brings  a 
letter  from  D,  Paul  Ridley  KB5DQ, 
asking  for  help  in  modifications  for 
the  Ten-Tech  Argonaut  SOS.  I  re- 
member sometime  back  in   73 
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NCS 

Day 

Time  (UTC) 

TCN* 

14.060 

W5LXS 

Sun 

2300 

SEN*- 
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WSN 
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W6RCP 

Satt 

0200 

NEN 

7.040 

W1FMR 
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WSN 
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NM7M 
W6RCP 
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1600 

*On  weekei 

ids  of  major  contests,  net  will  meet  one 

hour  later, 

"If  conditions  on  7.030  MHz  are 

poor,  QSY  to  3.535  MHz  at 

0031  UTC. 

tEvening  ol 

day  before  of  W/VE. 

Table  1.  QRP  net  schedule. 


Magazine  an  article  on  doing  just 
that,  but  for  the  life  of  me  I  can't 
seem  to  find  the  issue.  Perhaps 
someone  may  recall  what  issue  it 
was  in  and  let  KB5DQ  and  me 
know.  I  purchased  one  of  those 
critters  at  the  Dayton  Hamvention 
for  $20.  The  guy  who  sold  it  to  me 
said,  "I'll  send  you  the  manual." 
I'm  still  waiting. 

Mr.  Ridley  would  also  like 
to  know  if  anyone  still  has  copies 
of  the  old  Milliwatt  newsletters, 
I'd  like  to  see  some  of  those 
myself.  If  anyone  does,  I'll  be 
happy  to  make  copies  of  them 
and  send  them  out  to  interested 
readers. 

Bob  Kneger  KAiBOHV  writes  to 
add  a  few  more  companies  to  the 
mail-order  shopping  guide.  They 
are  Digi-Key  Corporation,  PQ  Box 
677,  Thief  River  Falls  MN  56701, 
and  Dick  Smith  Electronics,  PO 
Box  2249,  Redwood  CA  94064, 
Bob  reports  that  both  have  fast 
service  and  low  minimum  orders. 
On  the  other  hand,  Bob  tells  me 
that  he  has  had  problems  with 
Lolir  Electronics  and  with  Knapp- 
co  Electronics  of  Florida.  Just  as  I 
stated  before  in  my  Rules  of 
Ten,  these  are  only  opinions. 
Make  what  you  will  out  of  the 
information. 

There  is  quite  a  bit  of  interest  in 
my  WHD-40  transceiver  plans. 
While  I  did  send  out  what  informa- 
tion I  could,  the  cost  of  postage 
will  drive  me  to  the  poor  house.  If  I 
could  only  talk  KW10  into  a  sepa- 
rate construction  article  for  the 
project  (hint,  hint). 

Speaking  of  postage,  does  any- 
one QSL  anymore?  I  like  to  get 
cards  from  the  different  stations 
that  I  work,  but  the  cost  of  mailing 
those  cards,  ouchl  Some  time 
ago,  the  USQS  handled  stateside 
and  VE  cards,  but  they  went  un- 
der. I  would  imagine  from  lack  of 
support  from  the  people  using  the 
QSL  service.  Not  to  see  a  good 
idea  die,  W.  C  Wellborn  K4CLA 
will  offer  the  same  incoming  QSL 
service.  The  new  service  will  be 
called  KIQS  (pronounced  KICKS), 
which  stands  for  K4CLA  Incoming 
QSL  Service.  While  I  don't  have 
the  space  here  to  print  all  the  op- 
erating rules,  here's  the  gist  of 
things: 

1)  DX  stations  may  send  QSLs 
to  U.S.  homes  via  KIQS. 

2)  US.  stations  may  send  QSLs 
to  other  U.S.  hams  via  KIQS. 

3)  Pre-sort  QSLs  numerically, 
then  alphabetically  by  suffix. 

4)  One  dollar  is  exchanged  for 
four  stamped  envelopes  of  appro- 
priate size,  each  bearing  one 
ounce  of  postage. 


5)  If  you  have  a  card  waiting  and 
no  envelopes,  then  notices  will  be 
sent  as  routine  traffic  via  ham 
radio. 

6)  Do  NOT  send  SASEs.  They 
will  not  be  accepted. 

All  this  sounds  like  a  good 
idea  to  me.  For  correspondence, 
OSLs,  comments,  and  criticism, 
drop  a  tetter  off  to  KIOS-K4CLA, 
562  Oak  Drive,  Lexington  SC 
29072.  As  QRP  operators,  let's 
get  behind  this  project  and  give  it 
support.  I  will. 

A  lot  of  the  letters  that  I  have 
received  ask  for  information  about 
awards  for  the  QRP  operator. 
Sometime  m  the  future  HI  do 
a  column  on  the  QRP  ARGJ. 
For  now,  for  more  information 
about  the  awards  the  club  does 
offer,  write  to  Awards  Manag- 
er, Fred  Turpin  K6MDJ.  PO  Box 
145T  Cedar  pines  Park  CA  92322. 
I'm  sure  that  Fred  will  be  able  to 
fill  you  m  as  to  the  most  recent 
awards  the  club  is  giving  out. 

The  weather  gets  rather  cold 
here  in  Ohio  this  time  of  the  year. 
So  what  better  time  to  try  check- 
ing into  the  many  QRP  nets.  They 
include  the  Transcontinental  Net 
(TCN)P  the  Southeast  Net  (SEN), 
the  Great  Lakes  Net  (GLN).  the 


Gulf  States  Net  (GSN),  the  North- 
east Net  (NEN),  and  the  Western 
States  Net  (WSN).  Nets  are  fisted 
by  day  and  hour  (UTC)  in  Table  1 . 
Make  some  friends  and  drop  by  to 
say  "heMo." 

If  checking  into  nets  is  not  your 
thing,  and  the  soldering  iron  is 
stifl  hot,  how  about  doing  some 
modifications  to  the  ol"  Heath 
HW-8?  Yes,  you  say.  great  idea. 
Where  do  I  start?  Weil,  first  things 
first.  Order  a  copy  of  the  Hot 
Water  Handbook  from  me.  They 
go  for  $5  postpaid  first-class 
mail  in  the  U.S.  and  for  $7  for 
DX  airmail.  The  book  contains 
more  than  30  pages  of  modifi- 
cations for  the  HW-7.  HW-8, 
and  HW-9. 

I  enjoy  all  the  kind  words  that 
you  have  been  sending  me  Re- 
member, it's  your  column;  you 
supply  the  feedback  that  I  need. 
Thanks  also  for  the  schematics, 
photographs,  and  information  on 
the  different  circuits,  I'll  try  to  get 
some  of  them  printed  here  in  the 
QRP  column. 

That's  about  all  I  have  space 
for  this  month.  Next  month,  HI 
scoop  everyone  with  a  lineup  of 
QRP  activity  at  the  Dayton  Ham- 
ventionJi 
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Sell  73  Amateur  Radio 

Selling  73  Amateur  Radio  will  make 
money  for  you.  Consider  the  facts: 

•  If  you  carry  73  Amateur  Radio  it  will  increase 
your  store  traffic— and  our  dealers  tell  us  that 
73  is  the  hottest  selling  amateur  radio 
magazine  on  the  newsstands  today. 

•  Increased  store  traffic  means  increased  sales 
for  you.  Hams  will  come  into  your  store  to 
pick  up  the  latest  73  and  end  up  buying  the 

atest  all-band,  all-mode  transceiver  (or  at 
least  a  few  feet  of  coax)* 

•  73  Amateur  Radio  guarantees  each  issue— 
you  pay  only  for  the  copies  that  you  sell.  We 
pay  tor  all  shipping. 


For  information  on  selling  73  Amateur  Radio,  call  Len 
DiMarco  at  800-722-7790,  or  write  to  73  Amateur 
Radio,  WGE  Center,  Peterborough,  NH  03458. 
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WGE  Center,  Peterborough,  NH  03458  800-722-7790 
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P.O.  Box     17015 
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CONTINUOUS  COVERAGE  ANTENNAS 
FOR  COMMERCIAL  &  AMATEUR  SERVICE 


Model  AC  1.8-30 

SWRMa*2L14:1  Overage  from  1  8  to30rV3H2 
Can  be  installed  InappfajdmatetySOft  space 
Ideal  for  commercial  service;  for  multi  fre- 
quency operation  without  the  need  for 
antenna  tuners  or  additional  antennas 
Handles  T  KWr  2  KW  PEP  ICAS 
Higher  power  models  available  on 
special  or det  Contact  your 
dealer  or  factory 


1.8  to  30  MHz 
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UF   TIW^FURMER 


wmii  cau  rttn 


»  30  FT 


KALWa% 


US  Patent  No  4.511.898 


Model  AC  3.5-30 

SWR  less  than  2:1  from  35  to  30  MHz 

Complete  assembled  Bafun  terminated  with 

standard  S0239  connector 

Rower  capability  1  KW-  2  KW  PEP  ICAS  Hiahei 

power  model  is  available  on  special  order 

Designed  for  50  ohm  feedline 

Weather  proof  balun  and  balancing  network 

Only  90  feet  long 


3,5  to  30  MHz 
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BARKER  &  WILLIAMSON 

Quality  Communication  pjoducrs  Since  1*32 
At  vdut  DiSTnOufots     Write  or  Cc 
10  Conal  Street  Bnsrat  PA  19007 

(215)  788-5561 
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IVE  AND  BEYOND 


Peter  H.  Putman  KT2B 
84  Burnham  Road 
Morris  Plains  NJ  07950 

Last  month  I  discussed  impor- 
tant parameters  to  consider  when 
selecting  a  preamplifier  for  VHP 
and  UHF  applications,  specifically 
MDS  (minimum  discernible  sig- 
nal), IMD  (intermodutation  distor- 
tion), gain,  and  1-dB  compression 
point,  All  are  interrelated,  espe- 
cially the  latter  three.  Excessive 
gain  can  result  in  poor  IMD  perfor- 
mance and  a  low  1-dB  compres- 
sion figure,  Conversely,  a  well-de- 
signed preamplifier  may  not  have 
a  very  high  gain  figure,  but  will 
excel  in  the  IMD  and  1-dB  COMP 
tests. 

Note  that  we  also  have  to  take 
noise  figure  into  consideration, 
especially  at  frequencies  above 
220  MHz,  Below  this  frequency, 
the  limiting  factor  is  the  ambient 
noise  level  on  (he  band  in  ques- 
tion. To  have  a  144*MH2  GaAs- 
FET preamplifier  with  a  noise  fig- 
ure under  .5  dB  is  great*  except 
that  the  atmospheric  noise 
present  on  two  meters  might  be  2 
dB,  so  you  haven't  gained  much 
of  anything  there. 

At  432  MHz,  device  noise  can 
be  substantially  higher  than  ambi- 
ent band  noise.  Here  is  where 
noise  figure  really  becomes  im- 
portant,, for  if  a  given  preamplifier 
has  a  2+  dB  noise  figure—not  un- 
common for  a  microwave  bipolar 
transistor— it  might  not  help  you 
copy  that  really  weak  signal  just 
above  the  ambient  band  noise  lev- 
el. It  goes  without  saying  that  low 


Number  1 3  an  your  Feedback  card 

noise  figure  is  paramount  at  902, 
1296.  and  2304  MHz;  other- 
wise, communications  could  be 
impossible 

Noise  figure  measurements  re- 
quire special  equipment,  typically 
a  noise  figure  meter  such  as  that 
made  by  Hewlett-Packard.  Such 
instruments  can  establish  a  noise 
baseline  for  a  given  frequency 
and  measure  any  additional  noise 
generated  by  a  preamplifier  at 
that  specific  frequency.  MDS 
measurements  are  also  very  diffi- 
cult to  make  unless  you  have  ac- 
cess to  an  accurate  spectrum  an- 
alyzer covering  the  desired 
frequency  range  and  a  calibrated 
signal  generator. 

On  the  other  hand,  it  Isn't  all 
that  hard  to  make  gain  and  com- 
pression measurements,  and  test 
equipment  can  be  had  cheaply  to 
do  the  job.  I've  long  relied  on  the 
standard  Boonton  Electronics 
model  92  rf  miltivoltmeter  for  pre- 
cision measurements  of  low  sig- 
nal levels  Its  displayed  range  is 
from  -60  dBm  to  +  23  dBm  using 
eight  switch-selected  sensitivity 
settmgs.  The  standard  rf  detector 
is  good  to  $00  MHz  and,  best  of 
all,  these  units  can  be  found  at 
flea  markets  and  surplus  auctions 
for  a  few  hundred  dollars, 

You'll  also  need  a  signal  gener- 
ator, and  these  are  in  abundance 
at  auctions  and  surplus  test  equip- 
ment dealers.  I  recently  pur- 
chased a  Hewlett-Packard  model 
608F  rf  signal  generator  from  Bri- 
an Kent  of  Kentronix  (PO  Box 
2444T  Allaire  Airport,  Farmingdale 
NJ  07727)  in  very  good  condition 


for  about  $300.  This  generator 
was  long  a  mainstay  in  many  ser- 
vice shops  for  both  commercial 
and  military  work.  It  features  a 
pencil  triode  oscillator,  which  is 
quite  stable,  and  covers  10-450 
MHz  in  six  ranges.  The  output  is 
variable  from  .1  uV  up  to  500  mV 
with  a  precision  piston-type  atten- 
uator and  is  easily  calibrated  with 
the  built-in  level  tracking  feature 
(This  latter  option  keeps  the  out- 
put constant  as  you  move  across  a 
given  frequency  range.)  Provision 
has  also  been  made  for  connec- 
tion to  an  external  precision  fre- 
quency reference— just  like  a  vco 
(voltage-controlled  oscillator)  in  a 
PLL  (phase-locked-loop)  circuit. 

With  such  a  generator,  you  can 
measure  receiver  sensitivity,  pre- 
amplifier  gain,  selectivity,  squelch 
law,  and  quieting  levels  (FM  re- 
ceivers only),  i-f  and  filter  band- 
widths,  and  many  other  things.  A 
signal  generator  might  be  one 
of  the  most  useful  items  you  can 
keep  around  the  shack!  So  I 
decided  to  take  the  plunge  and 
carted  home  the  608F  (in  a  rack- 
mounted version,  I  might  add). 
The  manual  was  included  in  the 
price  and  is  quite  helpful,  so  try 
to  locate  one  if  you  purchase  such 
a  unit. 

Now,  on  to  the  actual  measure- 
ment procedure.  I  selected  four 
representative  preamplifiers  to 
demonstrate  this  process:  (1) 
Janel  Laboratories  50  PB  50- 
MHz  MOSFET  preamp;  (2)  Mi- 
crowave Modules  MMG144  144- 
MHz  GaAsFET  preamp;  (3) 
Advanced  Receiver  Research 
220VDA  220-MHz  MOSFET 
preamp;  (4)  Advanced  Receiver 
Research  432VDG  GaAsFET 
preamp.  The  608F  was  turned  on 
and  allowed  to  warm  up  for  about 
one  hour.  The  Boonton  92  was 
employed  to  measure  output. 
Photo  A  shows  the  HP-608F  up 
and  running,  while  Photo  B  shows 


the  220VDA  under  test.  To  make 
sure  of  the  operating  frequency, 
the  608F  has  a  separate  output 
marked  "UNCAL  RF  OUTPUT" 
which  should  be  connected  to  a 
frequency  counter  for  precise  fre- 
quency measurements.  I  used  a 
Ramsey  Electronics  600-MHz 
counter,  which  is  quite  stable  and 
accurate. 

Instead  of  mentioning  the  man- 
ufacturer's claimed  specifications 
for  each  of  the  preamps,  I'll  list  my 
measurements  in  Table  1 .  The  re- 
sults might  surprise  you. 

In  each  case,  I  started  with  a 
-20*dBm  signal,  or  slightly  more 
than  20  millivolts,  Remember  that 
the  1-dB  compression  point  oc- 
curs when  the  input  level  must  in* 
crease  by  2  dB  to  result  in  the 
same  gain  at  the  output.  For  ex- 
ample, with  the  220VDA  this  oc- 
curred when  an  input  signal  of 
-16  dBm,  or  35  millivolts,  was  in- 
jected. The  measured  output  was 
+  1  dBm,  yielding  a  gain  figure  of 
17  dB.  Signals  of  less  than  -16 
dBm  showed  a  consistent  figure 
of  18  dB  of  gain  as  measured  on 
the  Boonton  92. 

At  this  level,  the  preamplifier 
was  saturated  and  going  into  com* 
pression.  This  is  considered  to  be 
the  point  at  which  distortion  prod* 
ucts  appear  in  the  preamplifier's 
output — when  it  is  no  longer  oper- 
ating in  a  linear  fashion.  Spurious 
signals  are  generated  along  with 
the  amplified  signal,  and  IMD  per* 
formance  is  degraded. 

Note  that  both  the  Janel  50  PB 
and  ARR  432VDG  have  very  high 
compression  points  at  +7  and  *9 
dBmf  respectively.  These  pre- 
amps could  no  doubt  be  called 
^high-performance"  and  would 
work  well  in  high  rf  density  envi- 
ronments. The  performance  of  the 
220VDA  is  adequate,  as  is  the 
MMGl44at  -j-2dBm.  Incidentally, 
you  should  expect  to  see  better 
than  0-dBm  compression  points 


Photo  A,  Hewlett-Packard  608F  signal  generator  in  operation. 
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Photo  S.  220VDA  preamplifier  under  test  with  Ramsey  counter  and 
Boonton  92  mitiivottmeter* 
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Come  to  Florida 
for the 

WINTER  HAMFEST 


The  foremost 

HAMCATION 

AND  COMPUTER  SHOW 

at  Expo  centre 

MARCH  13, 14,15,1987 


H  t  •  R 


1987  ARRL 

southeastern  Region 
convention 

AIRCONDITIONED  SWAP  AREA  TABLES  S20 

REGISTRATION: 

S5  Advance    $7  At  The  Door 
Banquet  $12.50 

For  tickets  &  swap  table  reservations 

SENO  check  and  SASE  to: 

Orlando  Hamcatlon  &  computer  Show 

Dept.  73,  P.O.  BOX  547811,  Orlando,  FL  32854-7811 
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WGE 


Wajne  Green  Knlerprises,  Inc. 


EDITOR 

OF  J3 AMATEUR  RADIO 

If  you  Ye  looking  for  "Greener"  pastures,  73  Amateur 
Radio  is  looking  for  an  experienced  editor  who  has  a 
strong  background  in  amateur  radio. 

The  qualified  applicant  must  have  an  enlightened 
mind  filled  with  creative  ideas  and  be  able  to  shape  the 
editorial  focus  of  the  magazine.  Up-to-date  knowledge 
of  ham  technology  is  an  absolute  necessity. 

If  you  understand  the  marketplace  and  can  report  on 
It  without  editorial  bias;  if  you  write  clearly  and  concise* 
lyf  sharing  our  absolute  reverence  for  deadlines,  this 
could  be  the  opportunity  you're  looking  for. 

73 is  located  90  minutes  from  Boston  in  the  beautiful 
Monadnock  region  of  southern  New  Hampshire  and 
offers  a  competitive  salary  and  an  excellent  benefits 
package. 

Send  your  resume  to: 

Stu  Norwood,  Associate  Publisher 

73  Amateur  Radio,  WGE  Center 

Peterborough,  NH  03458. 


UNADILLA 

REYCO/INLINE™ 

Amateur  Antenna  Baluns 
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and  Military  Operators.  First  with  built-in  lightning 
arrester — minimizes  TVI,  maximizes  power. 
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W2DU-VHF 
$19.95 


W2AU  1:1  4  4:1  W2DU-HF 

$17.95  $19.95 

W2AU  Broadband  Fertile  Core  Baluns 

For  medium  power  (1000  watts  RF  min.)  and  broadband  operation  3-40  MHz, 

W2DU  Non-Fenite  Very  High  Power  Baluns 

W2PU-HF  (High  Power)  Uffl&DtLLft 

•1.8-30  MHz 

* 3000-9000  walls  with  1:1  antenna  SWR 

*  1500^-5000  waits  with  2:1  antenna  SWR 

W2DU-VHF  (High  Power 
and  Extended  Range  > 

■30-300  MHz 

"2000-4000  watts  with  1:1  antenna  SWR 

*  1200-2400  walls  with  2:1  antenna  SWR 

W2AU1:1 


*50  to  50  Or  75  10  75  ohms 

*  For  dipoles.  Vsh  beams,  quads 

W2AU4:1 


Purchase  from  any  of  over 

300  dealers  nationwide 

or  order  direct 


r200  to  50  or  300  to  75  ohms 

'For  high  impedance  antennas  such  as  folded 

di  poles 

To  request  informational  brochure,  call 

61 7-475-7831 

write 

ANTENNA'S  ETC. 
PO  Box  215  BV,  Andover,  MA  01810-0814 

Switch  All  Your  Antennas 
Over  One  Coaxial  Feedline 


^141 


$20.15 
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12VDG 

Energizer 
(Optional) 


S3S.50 

C105B 

2  Position 
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Radio 


DC* 


$52.00 
105 

DC  Operated 

2  Position  Relay 

(inside  your 

shack) 


(injects  DC 
onto  coax) 

This  system  operates  from  1.5  f o  1 80  MHz  and  handles  125Q  RF  watts. 
Use  our  antenna  switching  kit  and  eliminate  excess  coax  runs. 

With  this  kit  and  a  single  run  of  coax,  you  can  switch  between 

your  antennas  remotely.  Use  to  add  an  antenna  at  modest  cost, 

or  change  array  direction. 
Other  types  and  combinations  of  relays  are  available. 

Please  call  or  write  us  for  more  information,  and  save  on  your 

coax  runs! 

30  day  MONEY  BACK  GUARANTEE  on  all  products 

Unadilla/Reyco/lnline  is  now  a  Division  of  ANTENNA'S  ETC. 


'When  You  Buy,  Say  73" 
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Model 

Gain 

1-dBCOMP 

Janel  50  PB 

23  dB 

+7dBrn 

MM144VG 

l5dB 

+2  dBm 

ARR  220VDA 

18dB 

+1  dBm 

ARR  432VDG 

16  dB 

+9  dBm 

Table  1.  Preamplifier  measurements. 


on  any  well-designed  preamplifi- 
er! Avoid  those  units  that  cannot 
meet  this  specification,  especially 
If  you  live  in  a  high-rf  area  or  do  a 
fair  amount  of  contesting. 

In  reviewing  the  measured 
data,  it's  interesting  to  note  that 
the  ARR  432VDG  can  accept  a 
signal  almost  ten  limes  stronger 
than  the  220 VD A  before  it  goes 
into  compression.  The  23-dB  gain 
figure  for  the  50  PB  might  sound 
a  bit  fantastic,  but  remember 
that  the  circuit  employs  a  3N204 
MOSFET  at  50  MHz,  where  gain 
and  performance  are  a  bit  eas- 
ier to  come  by.  The  compromise 
at  higher  frequencies  is  general- 
ly to  run  ihe  semiconductor  de- 
vice throttled  back  a  bit  to  improve 
the  linearity.  Many  imported  pre- 
amplifiers run  excessive  gain  and 
"crunch  up"  easily  as  a  result . 
A  test  I  performed  some  months 
ago  on  an  imported  220-MHz 
preamp  showed  almost  22  dB 
of  gain  but  a  1-dB  compression 
point  of  only  -4.5  dBm,  which  is 
pretty  poor  performance.  Sure 
enough,  on-air  tests  showed  all 
kinds  of  spurious  mixing  prod- 


ucts from  nearby  channel  13  in 
New  York  City,  making  the  pre- 
amp all  but  useless  for  weak-sig- 
nal work. 

Remember  also  that  when  you 
drive  a  high-gain  preamplifier  into 
the  front  end  of  your  multimode  or 
transverter,  you  could  be  exceed- 
ing the  compression  point  of  that 
radio's  first  rf  stage!  A  sure  sign  of 
this  is  the  presence  of  spurs  up 
and  down  the  band  as  well  as 
strong  local  television  or  FM  sta- 
tion signals  punching  through 
where  ihey  shouldn't  be.  It's  good 
to  keep  some  low-toss  precision 
fixed  attenuators  on  hand  to  put 
between  the  preamp  and  your 
VHF  radio  receiver  input.  Such  at- 
tenuators are  inexpensive  and 
can  be  found  at  flea  markets, 

Other  Handy  Items 

While  at  Kentronix,  I  also  pur- 
chased another  useful  item  com- 
mon at  flea  markets:  a  Kay  Elec- 
tronics precision  step  attenuator, 
giving  101  dB  total  of  attenuation 
using  toggle  switches  in  1-,  2-,  S-, 
10-,  and  20-dB  steps. 

The  attenuator  is  useful  if  you 


Photo  C.  Close-up  of  leveling  indi* 
cater  on  HP-6Q8F.  Output  will  re- 
main constant  from  W  MHz  to  450 
MHz, 

have  access  to  only  a  low-level 
signal  source  other  than  a  vari- 
able signal  generator.  Such  a  low- 
level  source  might  be  your  two- 
meter  hand-held  in  the  fow-power 
position!  Since  most  hand-helds 
run  under  500  milliwatts  in  low 
power,  they  make  excellent  signal 
sources  for  144-,  22CK  and  432- 
MHz  measurements.  The  trick  is 
knowing  exactly  how  much  power 
your  hand-held  puts  out,  and 
you'll  have  to  make  that  initial 
measurement  on  some  sort  of 
calibrated  iab  equipment,  or  a 
commercially  made  low-power 
wattmeter.  SSB  Electronics 
makes  a  good  low-power  ab- 
sorption-type meter  for  50-1300 
MHz  with  readings  as  low  as  25 
milliwatts. 

Since  the  Kay  attenuator  allows 
1-dB  steps  through  101  dBt  the 
combination  of  it  and  your  hand* 
held  gives  you  a  fairly  accurate 


Photo  D.  Close-up  of  calibrated 
attenuator  (piston-type)  on  the 
HP-6Q8F. 

signal  generator!  (And  it's  cheap, 
too.)  I  use  it  in  exactly  that  mode 
when  \  need  a  quick  and  dirty  sig- 
nal source  for  2  meters,  employ- 
ing my  IC-2AT  at  low  power  at  1 50 
mW.  Thus,  starting  with  a  signal  of 
150  mW.  101  dB  of  attenuation 
results  in  a  signal  of  about  2  mi- 
crovolts (uV).  Add  another  20-25 
dB  and  you  can  get  this  down  to 
under  .1  uV\  which  is  a  very  weak 
signal  indeed.  Receiver  sensitivity 
can  be  figured  quite  accurately  in 
this  fashion,  and  if  you  can  secure 
a  millivoltmeter  you  can  also 
make  gain  and  compression  tests 
with  your  hand-held. 

That's  \\  for  this  month.  Hope 
some  of  you  got  on  during  the  Jan- 
uary VHF  Sweepstakes  to  check 
out  the  station  and  make  a  few 
newgrid-square  contacts!  I'll  try  to 
have  a  report  in  the  April  issue  on 
my  participation— wherever  I  wind 
up  operating  from!  Until  then,  see 
you  Above  and  Beyond!  ■ 


K6K>  PACKET 

Number  22  on  your  Feedback  curd 


Harold  Price  NK6K 
121 1  Ford  Avenue 
Redondo  Beach  CA  90278 

HEADER  WARS 

There  is  a  tot  going  on  in  packet 
this  month,  but  unfortunately, 
most  of  it  can  be  classified  as 
short-lived  phenomena.  That's 
the  type  of  thing  where  there  is  a 
lot  of  arguing  going  on  now.  but 
the  fight  will  be  over  within  a 
month  ("now"  equals  mid  De- 
cember), if  I  write  it  up  now,  you 
won't  see  it  until  February,  and 
you  either  won't  care  or  it  could 
start  up  the  controversy  all  over 
again.  Now  I'm  not  one  to  stir  up 
controversy  for  controversy's 
sake .  .  .  but  wait  a  minute,  didn't  I 
read  something  in  "Wayne's 
Secrets  to  Success" .  .  .yep,  here 
it  is— Rule  1:  Be  controversial. 


OK.  here  we  go  with  "The  Great 
Header  War/' 

Because  the  fighting  will  hope- 
fully be  over  by  the  time  you  read 
this.  I'll  fill  you  in  on  the  back- 
ground and  why  the  issue  is  im- 
portant. "Headers"  refer  to  the  in* 
formation  added  to  the  front  of  a 
message  as  it  is  forwarded  from 
one  W0RLI  (or  compatible)  BBS  to 
another.  These  headers  show  the 
path  the  message  took  through 
ihe  network.  A  sample  set  of  head- 
ers is  shown  in  Rg.  1. 

Everyone  has  an  opinion  about 
headers.  Each  BBS  operator 
(sysop)  gets  to  specify  what  his 
header  wilt  took  like,  His  personal- 
ized header  will  be  placed  at  the 
front  of  every  message  that  gets 
forwarded  through  his  BBS.  Some 
sysops  like  to  see  everything  but 
the  kitchen  sink  in  the  header. 


Hew  are  some  of  the  things  I've 
seen  in  headers,  ranked  in  no  par- 
ticular order: 

1)  Callsign  of  the  6BSt  with  and 
without  SSID. 

2)  Callsign  of  the  originator  of 
the  message  being  forwarded, 

3)  Time  and  date  that  the  mes- 
sage was  received. 

4}  Time  and  date  that  the  mes- 
sage was  forwarded. 

5)  Time  zone  indicator—  UTC, 
2t  EST,  etc* 

6}  BBS'S  QTH  given  as  city/ 
state,  grid  square,  latitude/longi- 
tude, or  area  (B alto/Wash  or  So- 
Cal.  for  example). 

7)  Frequency(s)  used  by  the 
BBS. 

8)  The  serial  number  of  the  mes- 
sage, 

9)  Any  number  of  other  person- 
alizing notations, 

With  the  possible  exception  of 
04  (which  can  be  assumed  to  be 
the  same  as  the  time  the  message 
was  received  at  the  next  station) 
and  tf9,  all  of  the  above  informa- 
tion can  be  useful  to  those  who  are 


trying  to  maintain  the  network. 
The  headers  serve  to  specify  the 
backward  path  thai  the  BBS  oper- 
ator at  the  receiving  end  must  es- 
tablish if  he  wants  his  users  to  be 
able  to  send  replies  in  the  other 
direction.  In  today's  network,  all  of 
the  routes  are  built  by  hand.  Each 
sysop  manually  builds  a  fist  of 
BBS  stations  and  how  to  forward 
to  them. 

For  some  BBS  sysops,  this  is  an 
easy  job.  They  have  only  one  oth- 
er BBS  that  they  can  connect  tot 
so  traffic  to  any  BBS  but  their  own 
must  obviously  go  to  that  other 
BBS,  Some  BBS  operators  can  hit 
several  other  BBS  stations,  each 
of  which  has  a  set  of  BBSs  they  in 
turn  can  hit.  Life  is  harder  for 
these  sysops. 

Life  is  hardest  of  all  for  sysops 
who  are  in  the  same  path  as  a 
prolific  message  sender.  For  ex* 
ample,  WB6KAJ  is  right  next  to 
NK6K,  and  NK6K  has  sent  a  lot  of 
traffic  lately  due  to  the  packet  poll. 
Almost  all  of  the  acknowledg- 
ments of  poll  responses  that  have 
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Paul,  WA3QPX 


71  Meadow  Road,  New  Castle,  Del.  19720  302-328-7728 

Factory  Authorized  Dealer!  9-5  Daily,  9-8  Friday,  9-3  Saturday 

KENWOOD     YAESU     ICOM     TENTEC 

MICROLOG  KDK  SANTEC  KANTRONICS 
AEA.  AMERITRON.  AND  MUCH  MORE! 


Large  Inventory,  Daily  UPS  Service 


800-441-7008 

New  Equipment  Order  &  Pricing 

Prices  are  subject  to  change  without  notice  or 
obligation.  Products  are  not  sold  for  evaluation. 

NO  Sales  Tax  in  Delaware!  one  mile  off  f-95 
SERVICE,  USED  GEAR  INFO:  302-328-7728 


KatherineT  KA3IYO 


.*» 


USING  BELDEN  99 13,  INTERNATIONAL  9086 

OR  COLUMBIA  C-l  180  CABLE? 

THEN  START  USING  RFI  CONNECTORS! 

These  super  low  loss  cables  arc  your  answer  to  lower  system  losses 
when  used  with  matching  RFI  NT  BNC,  or  UHF  finings.  Stiver  bodies, 
gold  or  silver  pins  and  all  with  Teflon  insulation. 


RFN  1002-SI 
RFN- 1M6-1 -SI 
RFN- 1024 
RFB-U01-SI 
RFI-507-SI 


N  Male  Solder 

N  Male  Crimp 

N  Female  Solder 

BNC  Male  Solder 

UHF  Male  Crimp 


PRICED  FROM 
$1,75  to  $3.65 
EACH 


I 


¥  el ' 


SEND  FOR  CATALOG  SPECS,  PRICES,  APPLICATION  NOTES, 
AND  THE  NAME  OF  YOUR  LOCAL  DISTRIBUTOR. 


INDUSTRIES 


690  W.  28th  Street  *  Hialeah,  Florida  33010-1293 

Tel:  (800)  233-1728,  (305}  &88-I676.  77.  82 

Tlx:  5101007723  *  Fax:  305-887-1624 


^isa 


MADISON  WINTER  SIZZLERS 

•NEW  LUNAR  AMPS....... CALL  FOR  INFO* 

"NEW  ICOM  IC-275A  +  accessories , Call  for  Price 


ICOM  IC-29A  List  $42900 

Yours  for  fust  5369.00  SAVE 


Kenwood  TS-440 ......... 

ICOM  R-7000  25-2000  MHz 

KDK  FM  240..„ , 

B&W  Vtewstar  Antenna  Tuner 

Shure  444D 

Belden  9913  low  loss  coax... 

Ampheno)  831  SP-PL259  strverplate 
AEA  Packet  PK  232 

MFJ  Packet  1270 

AEA  2  meter  Isopoie. 

Diamond  D-130  25-1300  MHz  Discone 

Avanti  AP  151  3G  on  glass 

VanGorden  SLA-1  160-BO  40  sloper. ... 
GE  6146B 


»«  *  I  F  I<  *J 


I 


■  •■4M 


-I  *  +  4  *  *  *   •  lllt> 


i-iJ.-*JMhri 


.Call  for  trade 

.279.00 

...B9.95 
, 54.95 

..299,00 
.115  00 

.7900 
JO  uu 

34  00 

...11,95  ea 


■  -----■■ 


USED  EQUIPMENT 

All  equipment.  used,  clean,  with  90-day  warranty  and  30-day  trial  Six 

months  full  trade  against  new  equipment  Sale  price  refunded  if  not 

satisfied. 

POLICIES 

Minimum  order  SI 0.00,  Mastercard,  VISA  or  COD   All  prices  FOB 

Houston  except  as  noted.  Prices  subject  to  change  without  notice  Items 

subject  to  prior  sale .  Cal  I  any  ti  me  to  check  I  he  status  of  your  order  Tex  as 

residents  add  sales  tax.  All  items  full  factory  warranty  plus  Madison 

warranty, 

MADISON 

Electronics  Supply 

3621  Fannin 

Houston.  Texas  77004 

(71 3)  520-7300  or  (71 3)  520-0550 

(800)231-3057 


25 


41 


When  You  Buy,  Say  73' 
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Msg#  TR   Size  To 
2166   Y   1149  NK6K 


From    @  BBS 
tJ3BHA   NK6K 


Date   Title 

861202  packet  survey  response 


R:86I202/0436   5:861202/0540   WB7BNI  #845  Phoenix,  Arizona. 

R:861202/I133z  S :  861202/1 139z  KE7CZ  Dewey,  Arizona  (HP/145.01) 

RS861202/U00Z  S:861202/U27s  #6936  Via  CENTEX  Gateway  W5X0  Gause, Texas 

N3BHA  /W2HPM/ll/Farmingville/NY/8612020523/r 

N3BHA  /W2JUP-4/S471 /Farmingville/B2Y/ 861 2020224 /r 

N3BHA  /WA2SNA-1/  4873 /Hawthorne/NJ/86l2020636z 

Via  WB2RVX;  1238  From  N3BKA  Rcvd  S61 130/08582 ,  Sent  86l202/0639z 

R:B61130/0805z  S : 861 130/0857z  W3IWI  #  6462  Balto/Wash  [145,01/221.01] 

R:861130/044lz  S :86l 130/0730Z  K4NGC  Woodbridge,  VA  {145-01/07) 

R:8611 29/21 17z  S =861 130/051 3z  WD4HXG    STERLING,  VIRGINIA 

<message   follows> 


Fig,  f .  The  headers  from  a  forwarded  message. 


From  ihnp4 1  hoptoad I gnu@wbux2 .UUCP  Sat  Dec   6  15:04:08  1986 

Received*  by  ka9q.anipr.net  (5.54/4.7) 

id  AA00919;  Sat,  6  Dec  86  15:04:00  EST 

Received:  by  sabre. bellcore -com;  id  86 12040158. AA0726 7 

Received:  by  ihnp4 .ATT, COM  id  AA16310;  2  Dec  86  08:24:58  CST  (Tue) 

Received:  by  hoptoad  * uucp  (1 . l/SMI-3 .0DEV3 ) 

id  AA01810;  Tue,  2  Dec  86  04:54:05  PST 

Date:  Tue,  2  Dec  86  04:54:0$  PST 

From:  hoptoad  I gnu@ihnp4  -UUCP  (John  Gilmore) 

Message-Id:  <861 2021 254. AA01S10^hoptoad . uucp> 

To:  karn@ka9q .be 11 core. com 

Subject:  Re:  NK6K  Packet  Survey 

In- Reply-To:  your  article  <199§ka9q.bellcore, eom> 

Status:  RO 


Fig.  2.  Headers  from  an  ARPA  mail  message  forwarded  via  KA9Q, 


been  sent  from  NK6K  have  gone 
out  through  WB6KAJ.  There  are 
123  different  BBS  systems  that  I 
have  sent  messages  to  through 
WB6KAJ  at  some  time  in  the  past 
few  months.  Keeping  track  of  all 
that  by  hand  is  a  non-trivial  task. 

The  first  thought  is  to  have  your 
computer  keep  track  of  all  this  for 
you,  right?  It  should  be  a  simple 
task  to  look  at  the  header  in  each 
message  as  it  goes  by,  figure  out 
the  backward  path,  and  update 
the  routing  file,  shouldn't  it?  Well, 
it  should  be,  but  look  again  at  Fig. 
1 .  There  are  almost  as  many  dif- 
ferent combinations  of  informa- 
tion and  methods  of  including  it  as 
there  are  headers.  Writing  a  pro- 
gram to  decode  all  that  isn't  easy, 
and  wouldn't  be  reliable  since 
sysops  think  up  new  formats  ev- 
eryday. 

You  should  now  be  able  to  see 
why  the  information  is  needed  and 
why,  even  though  it  is  there,  it  isn't 
readily  accessible.  Unless  every- 
one includes  a  minimum  subset  of 
the  needed  data  and  presents  that 
part  of  it  in  exactly  the  same  way, 
we  can't  automate  the  route-build- 
ing part  of  the  network  any  time 
soon. 

Until  the  headers  are  standard- 
ized, we  can't  solve  a  common 
user  complaint  either:  "How 
come  I  have  to  look  at  800  charac- 
ters of  trash  to  see  a  40-cha racier 
Happy  Holidays  message?" 
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Since  the  headers  are  of  primary 
importance  to  the  sysop  and  only 
of  secondary  importance  to  the 
end  user,  many  users  have  asked 
for  a  way  to  have  the  BBS  strip  off 
the  "trash/'  Until  there  is  a  stan- 
dard header  format,  there  is  no 
reliable  way  to  separate  headers 
from  the  message. 

In  the  meantime,  in  November 
at  least,  sysops  have  been  getting 
messages  from  other  sysops, 
some  threatening  hellfire  and 
damnation  (or  at  least  a  pink  slip 
from  the  FCC)  if  certain  informa- 
tion wasn't  added  to  the  header. 
Other  messages  point  out  how 
messy  your  header  looks  and  how 
you  should  clean  up  your  act  and 
align  your  fields.  Others  berate 
you  as  a  channel  hog  for  having 
too  much  information  in  your 
header  (the  same  stuff  that  the 
first  message  told  you  to  put  in). 
It's  always  something.  If  you  see 
messages  coming  to  your  local 
B8S  with  all  the  same  header, 
you'll  know  that  this  problem 
worked  itself  out. 

By  the  way,  in  case  you  thought 
this  header  business  was  unique 
to  amateur  radio,  Fig.  2  shows  the 
header  lines  from  a  poll  response 
received  in  an  ARPA  mail  mes- 
sage via  a  "real"  network. 

The  Great  Poll  of  1986 

As  I  write  this,  "the  poll"  contin- 
ues to  clog  the  airwaves    If  you 

1987 


just  got  your  subscription  for 
Christmas,  the  December  packet 
column  featured  a  46-question 
poll.  I  also  made  the  questions 
available  on  a  few  packet  and 
phone  BBS  systems.  Respon- 
dents were  encouraged  to  send 
the  answers  in  via  packet  radio. 
The  poll  prompted  even  more  re- 
sponse than  I  had  hoped  for.  I've 
had  350  responses  in  the  first 
three  weeks.  By  the  time  you  read 
this,  responses  will  hopefully  have 
dropped  to  a  trickle,  and  I  can  be- 
gin analyzing  the  results,  I'd  like  to 
get  the  numbers  and  commentary 
in  the  March  73 ,  but  that  may  be 
pushing  it. 

Even  though  I  haven't  looked  at 
the  specific  answers,  the  poll  has 
already  revealed  a  great  deal 
First,  with  the  help  of  other  inter- 
ested hams  and  wtth  no  prompt- 
ing on  my  part,  the  poll  has  found 
its  way  into  a  variety  of  other  sys- 
tems. Some  analysis  of  the  head- 
er information  of  the  poll  results 
not  marked  as  "saw  it  in  73" 
will  tell  us  exactly  how  fast  the 
word  carried:  It  seems  that  we 
can  get  information  dispersed  to 
many  parts  of  North  America  in  a 
short  time. 

Next  it  shows  that  the  ad  hoc 
forwarding  network,  non-optimal 
as  it  is,  can  carry  a  worthwhile 
amount  of  data:  223,000  charac- 
ters of  information  have  come  in 
already,  with  probably  another 


1 50,000  going  out  from  me  {most- 
ly headers  on  short  thank  you 
messages).  All  this,  in  addition  to 
the  hundreds  of  other  messages 
carried  by  the  same  network  each 
day.  Many  of  the  messages  came 
in  via  HF,  which  is  not  available  24 
hours  a  day. 

The  large  amount  of  messages 
sent  to  a  single  point  has  also 
pointed  out  some  problems  with 
the  way  we're  doing  things  now. 
For  example,  when  the  local 
14,109  HF  forwarding  node  shut 
down  as  the  control  op  left  for  the 
Thanksgiving  holidays,  messages 
to  me  were  sent  on  some  amazing 
journeys  as  systems  and  sysops 
tried  to  route  around  a  down  path. 
Messages  originated  in  New  En- 
gland would  bounce  from  the  Mid- 
west to  Florida  to  Texas  to  Mary- 
land trying  to  get  to  the  West 
Coast.  As  the  network  gets  smart- 
er (or  we  do),  these  problems  wilt 
diminish.  I'll  be  makina  the  raw 

EM 

header  information  available  to 
those  who  want  to  do  traffic  analy- 
sis. Look  for  details  when  the  poll 
results  are  announced. 

Before  I  leave  the  subject  of  the 
poll,  there  were  many  comments 
along  with  the  responses,  both 
about  the  poll  and  about  packet 
radio.  I'll  be  putting  some  of  those 
in  the  column  as  space  permits  in 
the  months  ahead.  Thanks  to  ev- 
eryone a  month  early,  and  espe- 
cially to  the  forwarding  BBS 
sysops  who  put  up  with  all  the  ex- 
tra traffic. 

Pet  Peeve 

The  one  common  'fault'*  I 
found  in  the  messages  as  they 
came  in  was  that  some  people 
never  seem  to  enter  a  carriage  re- 
turn character  <cr>  when  they 
enter  text  messages.  They  just 
keep  typing.  Either  they  have  a 
program  that  wraps  words  on  their 
screen  or  they  don't  worry  about 
words  split  across  Line  bound* 
aries.  While  this  can  be  less  than 
pleasing  visually  for  the  guy  on  the 
receiving  end,  it  causes  problems 
for  many  software  packages,  and 
that's  my  major  concern. 

Most  software  deals  in  "'lines.1' 
A  line  of  data  consists  of  the  char- 
acters between  one  <er>  and 
the  next.  There  will  be  a  place  in 
the  program  that  says  "read  next 
line,"  where  "line"  is  defined  to 
be  a  buffer  of  some  maximum 
size.  This  is  sometimes  80,  some- 
times 140,  sometimes  255  char- 
acters, but  it  is  rarely  infinite. 
When  you  enter  a  message  and 
don't  enter  a  <cr>(  the  whole 
message  appears  as  one  line. 
While  it  will  wrap  around  to  the 


next  physical  line  on  most  screens 
or  printers,  some  programs  will 
just  toss  out  the  characters  that 
come  after  its  internal  line  length. 
This  is  usually  a  bad  thing.  For 
example,  I've  been  taking  the  poll 
responses  out  of  the  BBS  and 
putting  them  into  separate  files,  I 
then  read  them  into  a  larger  file 
and  do  whatever  cleanup  is  nec- 
essary with  an  editor.  That  editor 
has  a  nasty  habit  of  tossing  out 
anything  past  the  144th  character 
on  the  line  without  so  much  as  a 
by-your-leave.  There  are  lots  of 
ways  around  this  little  problem,  of 
course,  but  the  point  is  that  during 
the  formative  phases  of  our  net- 
work, rfs  nice  to  throw  in  a  <cr> 
once  in  a  while.  Opposing  view- 
points are  welcome. 

HF  Life  Above  20  Meters? 

One  of  these  days,  we're  going 
to  see  sunspot  activity  pick  up 
again,  and  the  HF  bands  above 
20  meters  will  be  useful  for  longer 
periods  of  time.  Some  packet- 
eers  are  getting  ready  now. 
Here's  a  message  sent  to  me  by 
RayWA60WM: 

"I  have  been  on  28.093  and 
2t.093  the  last  three  days  from 
1800-2400  UTC.  Tuesday,  1 1/26/ 
86,  was  the  best  day  for  10  me- 


ters. Worked  10  stations  in  the  fol- 
lowing states:  FL  PA,  NH,  KY. 

and  AR.  15  meters  has  been  a  bit 
better,  onJy  because  propagation 
hits  that  band  twice  during  the  pe- 
riod. Lots  of  fun  for  those  on.  I  also 
run  a  Propagation  Forecast  Pro- 
gram, Minimuf,  from  OST,  De- 
cember, 1983.  Openings  to  each 
station  correspond  to  Mmimuf, 
within  3  MHz.  So  far  no  DXCC  sta- 
tions. Through  the  winter  I'll  leave 
a  beacon  on  28,093  for  those  in- 
terested. Pat  KR5S  and  I  ran 
some  tests  on  3.636  MHz  last 
night,  Signals  were  10  to  20  dB 
over  S9,  but  noise  was  bad  (S7  to 
SB  level).  Caused  signals  to  be 
somewhat  distorted/' 

TEXNET 

As  I  wrote  last  month,  J  went  to 
the  AMSAT  general  meeting  in 
Dallas.  While  there.  I  was  asked  if 
I  wanted  to  see  a  running  TEXN  ET 
node.  TEXNET  is  a  network  proto- 
col that  has  been  in  development 
for  a  year  or  more  in  the  Dallas 
area.  I  predicted  a  while  ago  thai 
they  would  be  the  first  people  up 
and  running  with  more  than  just 
one  or  two  connected  nodes  be- 
cause they  weren't  spending  time 
trying  to  convert  anyone  to  their 
way  of  thinking:  they  were  just  get- 


ting on  with  the  implementation. 
Well,  they  are  up  and  running  with 
four  or  more  nodes  in  the  Dallas 
area.  But  I  think  it's  time  they 
came  out  of  the  back  room  and 
told  the  rest  of  us  what's  up. 

As  I  was  saying,  I  was  asked  if  1 
wanted  to  see  a  running  node, 
and  l  said,  "Sure/1  While  I  was  not 
quite  blindfolded,  two  of  them, 
one  techie  and  one  muscle-type, 
did  take  me  outside  and  on  a 
furtive  quarter-mile  hike  through  a 
parking  lot.  In  the  very  last  row 
was  a  nondescript  hatchback  with 
some  equipment  hidden  under  a 
sheet.  They  told  me  to  get  in.  The 
sheet  was  removed  and  tacked  up 
over  the  windows  even  though  it 
was  at  least  105  degrees  in  there. 
The  techie  got  in  with  me  while  the 
muscle  stepped  back  to  keep  an 
eye  on  things.  This  is  all  true. 
Really!  I  was  then  handed  a  lap- 
top computer  and  given  instruc* 
lions  on  how  to  access  (he  local 
TEXNET  node, 

I  connected  a  standard  AX. 25 
TNC  to  the  node,  and  then  talked 
to  that  node  to  issue  a  second  con- 
nect request  to  establish  a  path  to 
another  user  through  a  second 
TEXNET  node.  The  node  l  was 
connected  to  used  a  homegrown 
datagram  protocol  to  converse 


with  the  other  nodes.  In  a  mo- 
ment, a  regular  AX. 25  connection 
was  established  between  the  dis- 
tant TEXNET  node  and  the  user  I 
wanted  to  talk  to.  From  that  point 
on,  my  local  node  a  eked  packets 
from  my  TNC,  and  the  other 
user's  local  node  acked  his  pack- 
ets. Getting  packets  between  the 
two  nodes  was  handled  by  the 
TEXNET  protocol. 

They  also  showed  me  a  confer- 
ence bridge.  Several  users  can 
establish  a  regular  AX.25  connec- 
tion to  the  bridge;  the  conference 
bridge  routes  each  data  packet  to 
all  of  the  other  connected  users  so 
that  everyone  sees  what  everyone 
else  sees.  Everyone  sends  to  the 
bridge  and  gets  his  acks  from  the 
bridge. 

After  about  10  minutes,  the 
sheet  was  pulled  back  over  the 
gear,  and  I  walked  the  quarter 
mile  back  to  the  hotel  alone.  I'll  try 
to  get  more  information  on  all  this, 
but  rn  the  meantime,  if  you  know 
a  Texan,  try  to  pressure  him  to 
publish. 

Last  month.  I  was  on  my  way  to 
Boston.  I  didn't  steep  that  night. 
Tomorrow  I  have  to  go  to  San 
Jose,  but  this  time  I  started  writing 
earlier  in  the  day.  Next  month, 
packet  poll  results,  maybe. ■ 
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NAVAL  ELECTRONICS,  INC. 

5417  Jetview  Circle  •Tampa,  FL  33614 

Phone:  813-885-6091  •  Telex:  289-237  (NAVL  UR> 


"When  You  Buy,  Say  73 
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QPECIAL  EVENTS 


MARSHALL  ISLANDS 
JAN  51 -FEB  9 

The  Kwajalein  ARC  wilt  operate  KX6SU 
tram  0600  UTC  January  31  until  060G  UTC 
February  9  to  commemorate  the  43rd  an- 
ni  versa  ry  of  the  Battle  of  Kwajalein  and 
Roi-Namur,  Frequencies:  SSB— 14.250, 
21.350,  28  550;  CW— 7,025,  14  050, 
28.0SO.  Fof  $6,  KX6BU  will  issue  a  QSL, 
certificate,  and  a  64*page  book  on  ihe  bat- 
tles ot  Kwajaiein  and  Roi-Namur  Three 
dollars  will  bring  the  OS L  and  certificate 
Send  all  requests  to  KX6BU,  Box  444. 
APO  San  Francisco  96555-0008. 

CLARK  GABLE  BIRTHPLACE 
FEB1 

The  Harrison  ARC  will  operate  special- 
event  station  N8TFon  February  1  from  the 
birthplace  of  Clark  Gable  SSB  operation 
will  be  on  approximately  3.375  and  7  230 
MHz  from  1400-2200  UTC-  For  a  special 
QSL,  send  QSL  and  SASE  to  KC8XS,  PO 
Box  362.  Cadiz  OH  43907. 

GROUNDHOG  DAY  10OTH 
FEB  1-2 

The  Punxsutawney  ARC  will  hold  a  special 
event  on  February  1  and  2  to  commemorate 
the  iQOth  anniversary  ot  Groundhog  Day 
Special-event  station  W3QOS  will  operate  en 
February  1,  from  1300  10  2200  UTC.  on 
M.235  and  7.235,  Special-event  station 
K3HWJ  will  operate  on  February  2.  from  1 300 
10  2200  UTC,  on  7.235.  Certificate  for  SASE 
to  W3QOS,  PO  Box  20,  Big  Run  PA  1S715. 


W.  CANADA  WINTER  CARNIVAL 
FEB  6-1 5 

The  North  Okanagan  RAC  will  operate 
special-event  station  VE7NQR  on  Febru- 
ary 6-15  to  commemorate  western  Cana- 
da's largest  winter  carnival-  Frequency: 
14.230  every  afternoon.  For  a  commemo- 
rative certificate  and  QSL.  send  tog  info 
and  S1  or  two  IRCs  to  NORAC,  Box  1?06r 
Vernon  BC  V1T8C3,  Canada, 

TRAVERSE  CITY  Ml 

FEB  14 

The  Cherryland  ARC  will  hold  its  14th 
annual  Swap  N  Shop  on  February  14t  from 
B  a.m.  to  2:30  p.m.,  at  the  Immaculate 
Conception  Middle  School  gymnasium. 
21 6  Vine  Street.  Traverse  City.  Michigan, 
Admission  52.50.  tables  $3  each  Talk-in 
on  .52  and  146 -AS-  For  more  information, 
contact  Mick  GEasser  N8DBK,  4102 
Peninsular  Shr s.  Drive.  Grawn  Ml  49637; 
{616>-276-9203> 

MANSFIELD  OH 
FEB  15 

The  Mansfield  Mid-Winter  Hamfest/ 
Compter  Show  will  be  held  on  February 
15,  beginning  at  7  a.rnt  at  the  Richland 
County  Fairgrounds  in  Mansfield,  Ohio- 
Tickets  $3  in  advance  and  $4  at  the  door. 
Tables  S5  in  advance  and  $6  at  the  door 
Half  tables  are  available.  Talk-in  on 
146 ,34/. 94.  Advanced  ticket/table  orders 
must  be  received  and  paid  by  February  5. 


MULTIFAX 


A  COMPUTER  PROGRAM  THAT  WILL  COPY: 

•  WEFAX  FROM  GOES  SATELLITES 

•  HF  FAX  FROM  NAVY  WEATHER  BROADCASTS 

•  APT  FROM  NOAA  POLAR  ORBITING  SATELLITES 

•  WEFAX  REBROADCAST  FROM  TV  TRANSPONDERS 

IN  UP  TO  FOUR  COLORS  ON  YOUR  COMPUTER  COLOR 
MONITOR. 

MULTIFAX  displays  the  full  picture  on  the  monitor  as  it  is  be- 
ing  recorded.  Meanwhile,  memory  is  filled  with  fine-grain 
data  so  that  any  quarter  or  sixteenth  of  the  picture  may  be 
viewed  in  greater  detail.  All  data  or  any  view  may  be  saved 
on  disk 

MULTIFAX  is  adaptable  to  a  variety  of  facsimile  transmis- 
sions and  computer  clock  rates  since  sweep  speeds  are  key- 
board  adjustable. 

Picture  synchronization  is  automatic  when  frame  sync  is 
transmitted  (WEFAX  OR  HF  FAX},  otherwise  keyboard  syn- 
chronization is  available  (NOAA  APT) 
MULTIFAX  will  run  an  the  IBM'V  PC  and  IBM,V  PC  compati- 
ble computers  having  at  least  320K  of  memory  for  Muttifax. 
Hard  copies  are  obtained  by  using  your  Print  Screen 
program. 

Data  entry  to  the  computer  is  via  its  game  port 
Price  is  $49  00  (US)  for  MULTIFAX  on  disk  with  instructions 
and  interface  circuit  information. 

MULTIFAX  was  written  by  an  author  of  "WEFAX  Pictures  on 
Your  IBM  PC"  published  in  the  June  1985  issue  of  *kGST\ 

Elmer  W.  Schwittek,  K2LAF 

429  N.  Country  Club  Drive,  Atlantis,  FL  33462 

305-439-1 370 


Mull  if  ax  is  a  registered  trademark  of  E  W  Schwiliek 
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For  additional  information  or  advanced 
tickets/tables,  send  SASE  to  Dean 
Wrasse  KB8MG.  1094  Beal  Road,  Mans- 
field OH  44S05,  or  phone  (419^589-2415 
after 4  p.m.  EST. 

LONG  ISLAND  NY 

FEB  15 

LIMARC  will  sponsor  the  Long  Island 
AflRL  indoor  hamfest  on  February  1 5*  be- 
ginning at  9  a,m.,  at  the  Eiectnciarts  Hall, 
41  Pme  Lawn  Road,  Melville.  Long  Island, 
New  York  (at  Exit  49,  north  of  the  LIE,  go 
north  a  block  to  Pine  Lawn  Road-  turn  right 
to  site).  Admission  for  buyers  is  $4  at  the 
door  and  S3. 25  in  advance  with  SASE 
(checks  lo:  LIMARC  Tickets,  Mark  Nadel 
NK2T,  22  Springtime  Lane  East.  Levit- 
town  NY  1 1756  by  February  $}.  Sellers:  4r 
x  6s  tables  are  SI  2  each  or  bring  your  own 
at  $1-50  a  loot  with  an  $6  minimum  Each 
table  sale  admits  one  person,  additional 
workers  at  $3-25  each  (checks  and  reser- 
vations to:  Hank  We  net  WB2ALW,  53 
Sherrard  Street.  East  Hills  NY  11577). 
Make  all  checks  payable  to  LIMARC.  LI- 
MARC VHF  rig  clinic  will  be  on  hand.  For 
additional  information,  caJI  Hank  at  night 
at(5l6H84-4322 

LOST  DUTCHMAN  DAYS 
FEB  20-21 

In  commemoration  of  Lost  Dutchman 
Days,  Superstition  ARC  ts  offering  a  cer- 
tificate to  those  who  work  W87TJD  in  the 
40- f  15-p  or  10-meter  Novice  bends,  or  in 
the  lower  end  of  the  40-,.  20-,  or  15-meter 
General  phone  bands  on  February  20-21 , 
CW  operators  should  listen  for  'CQ 
LOD,"  Hours  are  1500-2400  UTC  both 
days.  Please  QSL  with  either  a  9  x  12 
SASE  witti  29c  postage  or.  if  you  don't 
mind  ii  being  folded*  a  business-size  22c 
SASE.  Please  include  your  QSO  number 
on  your  QSL  and  mail  to  SARC,  PO  Box 
1551,  Apache  Junction  AZ  85217-1551. 

SALEM  OR 
FEB  21 

The  Salem  and  Oregon  Coast  Emer- 
gency Repeater  Associations  wilt  sponsor 
the  1987  Hamfair  on  February  21,  begin- 
nlng  at  9  a.m.,  at  the  Polk  County  Fair- 
grounds. Admission  is  $4  in  advance  or  £5 
at  the  door  ARRLJVEC  testing,  Talk-in  on 
146.2&.B6,  For  more  information,  write  to 
Salem  Repeater  Association.  POBox  784 , 
Salem  OR  97306. 

MEDINA  MN 
FEB  21 

The  Robbinsdale  ARC  will  sponsor  its 
6th  annual  Mid- Winter  Madness  Hobby 
Electronics  Snow  on  February  21 .  from  6 
a.m.  to  2  p,m.,  a!  a  new  site,  the  Medina 
Ballroom,  Hwy.  55.  3-1/2  miles  west  of 
494,  in  Medina,  Minnesota  (western  sub- 
urb ol  Minneapolis).  Admission  is  S3  in 
advance.  $4  at  the  door.  SB  for  6 -foot  table 
[half  tables  lor  $4} ,  FCC  te si i ng  ($4)  begi ns 
at  9  a.m.,  limited  walk-ins.  Talk-in  on 
147.00  and  146  52  To  register,  send 
SASE  and  fees  to  Robbinsdale  ARC.  PO 
Box  22613,  fiobbinsdaia  MN  55422,  or 
call  Bob  at  (61 2)- 533-7354.  Send  exam 
registrations  to  Ron  Schutz  NAGU.  6308 
Peacedaie  Avenue,  Ed  ma  MN  55424  by 
January  21* 

LIVONIA  Ml 
FEB  22 

The  Ltvoma  ARC  will  hold  its  17th  annu- 
al Swap  TN"  Shop  and  Computerfest 
on  February  22,  from  Bam  to  4  p.m., 
at  the  Dearborn  CKnc  Center  in  Dearborn, 
Michigan.  ARRL/VEC  FCC  amateur 
examinations  will  be  given  by  the  Motor 
City  Radio  Club    Plenty  of  tables  are 


available.  Reserved  table  space  of  8-foot 
minimum  available  Talk-in  on  144.75/ 
5,35  and  146.52  For  further  inform- 
ation, send  a  4  x  9  SASE  10  Neil 
Coffin  WA8GWL,  c/o  the  Livonia  Amateur 
Radio  Club,  PO  Box  2111  Livonia 
Ml  48151. 


CUYAHOGA  FALLS  OH 
FEB  22 

The  Cuyahoga  Falls  ARC  will  sponsor 
ils  33rd  annual  Auction-Fesi  on  February 
22  at  the  Tallmadge  High  School  (1 
mile  east  of  Tallmadge  Circle  on  East 
Avenue  or  2  3  miles  west  of  1-76  at  Exit  3 1 ) . 
Flea  market  opens  at  6  a.m.  and  the 
auction  begins  at  11  a.m.  Admission  Is 
$4  at  the  door  and  S3  In  advance. 
Flea  market  tables  available  for  £6  in  ad- 
vance. Deadline  for  tables  is  February  9, 
Talk-in  on  147.87/.27.  For  more  inform  a- 
tion,  send  an  SASE  to  Cuyahoga  Falls  Am- 
ateur Radio  Club.  PO  Box  61 4,  Cuyahoga 
Falls  OH  44222- 


BROOKSVILLE  FL 
FEB  28 

The  Hernando  County  ARA  will  hold 
a  hamfest  on  February  26  at  205 
Alp*ne  Street.  Brook sui tie.  Florida.  Admis- 
sion is  S3  at  the  door.  52  in  advance. 
Swap  tables  cost  $6,  Send  check 
and  SASE  to  PO  Box  1721 .  BrooksvElle  FL 
33512.  Examiners  will  be  present  lo 
give  Technician-  through  Extra-class  It- 
censes,  Talk-in  on  146.715  For  more  in- 
formation,  write  to  the  above  address  or 
call  (904)-796-4840. 


NORWICH  CT 
FEB2B 

The  Radio  Amateur  Society  of  Norwich 
is  sponsoring  an  auction  at  the  Montvilie 
VFW  Hall.  Directions  Rte.  395  to  Exit  73  to 
Rte.  32N,  about  1-1/2  miles  to  left  at  Ray- 
mond Hill  Road,  1/4  mite  on  right  in  back  of 
the  Wonder  Bread  Store.  Talk-in  on 
146.730/146.130.  Set  up  at  9  am.  The 
gavel  drops  at  1 0  a.m.  Com  act  KA 1 1FG  at 
(203  }-848 -9670  for  more  information. 


PLAINWELLMI 
MAR1 

The  1  si  annual  State  Technical  Institute 
Hamfest  wilt  be  held  on  March  V  from  S 
a.m.  to  4  p.m.,  at  the  school  grounds  at  33 
Alber  Drive.  Plain  well,  Michigan  (located 
15  mites  northeast  of  Plamwell  on  Pane 
Lake)  Admission  is  $2.  Single  tables  S3 
VEC  examinations  given.  Talk*in  on 
146.46,  For  Information  and  table  reserva- 
tions, write  to  Robert  Mousseau  KA6WM. 
State  Technical  institute,  33  Alber  Drive. 
Plain  well  Ml  49080,  or  call  the  school  at 
(616)-664-4461. 


WINCHESTER  IN 
MAR1 

The  Randolph  ARA  will  sponsor 
the  Handolph  Amateur  Radio  Hamfest 
on  March  1,  from  8  a.m.  to  3  p.m..  at 
the  Winchester  National  Guard  Armory. 
Admission  is  $3  in  advance,  $4  at  (he 
door.  Children  12  and  under  free  with 
adult  3  x  8r  table  space  $5  (tables  limit- 
ed); space  only,  $3,  Electronics  and  ama- 
teur radio  exams.  Tallin  on  .90/.30  and 
224  90^223. 30  For  more  information, 
contact  RARA.  c/o  Kedrick  Robbins 
W9QUH.  Rte.  1.  Box  369.  Parker  City  IN 
47368:  (317}-468-6568,  or  Jaxe  Life 
W9VJX,  407  High  Street,  Winchester  IN 
47394;  (31 7)^584-9361 
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ItMHIlMTIIII 


TUBES 

I  and  ICs 

FAST  DELIVERY 
LOWEST  PRICES 

call  Toll  Free  (800)  221-5802 


fflhd^pift  inventory  • 
3-SOOZ, . .  .$95.00 

572-B 75.00 

S1KA 15,00 

6146-B 8.75 

S9S0 12.75 

4CX250-B  ..05.00 
SG613.....  10.50 


&  Rectmng  Tubes 
S13 $45.00 


6LF6  . 
6JS6C 

6CA7. 
6MJ6. 
8417  , 


6.26 
7.46 
6.91 
8.36 

8.36 


20LF6 .8.26 


CHEMTTOMCS  CHEMICALS 

TUN-O-WASH-24  OZ S2.42 

TUN^POWER S2.47 

TUNER-RENLM6  oz..  .$2.e5..6  01..  S1.35 

n  lllL  pi     i  i  i  I  i  m  i  i  1 1  i  f  1 1  1 1 1  i  1 1  i  ■  i  ■«¥ 

Major  Uanuteturers  Factory  Based  and  Ful)  line  of 


V  "  mum 


cnaroe 


TRANSLETERONIC 

^v^i''EflIMC' 

Box  s  1365  ati -Street.  Brooklyn  NY  H218 

Tel  7YB-633-280GArVatt5  Lne  800-231-5802 

FAX  #  |718]  633**375 


Zenith  Jerrolrj,  Sci'Atlanla.  Oak  —  many  others 
AwokJ  costly  rentals  o*  converters  —  buy  EJtecl  — 
Free  pKustfaieo  catalogue  —  Cai  for  wnotesaJf*  prciig 

APARE  INDUSTRIES     * -3 1  3 -670-5009      *-t95 
3S552  Grand  R  3u!te  255   f1  irmtnqton.  Ml  48024 


/"  1986-87  CALL  DIRECTORY  N 

(on  microfiche} 


(on  microfiche) 
Call  Directory .$8. 

Geographic  Index ^8. 

Shipping  per  order  S3.  Al1  three— $20. 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  23117 
703:894-5777 


LUFAX 


FACSIMILE 
TERMINAL 


e  Prints  high  quality  weather  maps  and  cloud  cover  photographs  from 
around  the  world  m  Uses  a  standard  communications  receiver  and 
c o mp uter  prin tar  m  Fully  automatic  wi th  ma nuat  over-ride  m  B uil t-in 
tuning  indicator  and  timer  m   Powered  by  t2¥  O-C,  supply 

INTRODUCTORY  OFFER 


QFAX  Terminal  and  QPRINT  Inkjet  Printer 

Package  Including  Printer  Cable  and  Power  Supply 

Price  $749.00  {$15.00  Shipping/Insurance) 


OF  AX  Receiving  Terminal         S399.00  ($8.00) 
QPftiNT  Infcje*  PimCef  $47900  (Sa.ooi 


12  Vol!  Power  Supply 
Parallel  Cable 


S1S,95  ($2.75) 
$29.95  ($2/75) 


TERMS  ALL  PRICES  IN  US  DOLLARS  f  [  SHIPPING  A  INSURANCE   CWO.  VISA  OR  MC  WELCOME 
INTRODUCTORY  PACKAGE  VALID  FOR  ORDERS  PLACED  BEFORE  3T  JAN   1987 


QUAY 


TECHNOLOGIES 


35  Stroughton  Crescent, 
Munster  Hamlet,  Ontario. 
Canada,  K0A  3P0  (613)  838-5254 

Dealer  Inquiries  Welcome     "25° 


THIS  MONTH'S  GOODIE  FROM  THE 

CANDY  STORE: 

Kl.WVOOD 
TH-215AT 


KENWOOD  TR-2600A  ^~i\S 

S239.90  L.T.O.  *y- 

Ovrr  7S00  Him  Hf  laird  item*  In  ttoeh.  All  Price*  FOB  Preplan 
SendiASE  far  M  V*  HT  price  livl  Mm*  special*  in  cUvuficds. 

ROSS  0ISTBIBUTINB  COMPANY 

78  South  SUM*  Slf«L  Pt*stt>o.  Idaho  53263 
TeiaptofM jaw  6S2"OBaO     We  Oose  m  3  JO  on  WW  A  SAT 


^254 


P0RTAQUADS 

?-MTR  1 220  MHi 

FOLDS  INTO  CASE    CA  ADD 

SPECIFY  BAND  573  95    OH  TAX 

RADIO    ENGINEERS 

394]   m'T,   BRUNDAGE    AVE. 
SAN     DIEGO   CA,  92111 

(619)266-7983  ^32 


GIVE  YOUR  EARS  A  BREAK! 

(And  the  XYL's  too!) 

rne  AUTO-KAIL.  AK-10.  b  a  0TMF  selective  calling  unit  It  connects  to  the 
external  speaker  jack  on  your  VHF/UHF  FM  transceiver,  scanner,  etc  Your 
speaker  remains  silent  until  someone  sends  your  personal  3- digit  Touch-Tone* 
code  That  means  you  { and  t  he  X¥  L ! )  don't  have  to  1 1  s  t  en  to  a  in  he  chatt  er  all  t  he 
time  But  if  someone  wants  to  reach  you  they  can.  Great  for  families  with  two  or 
more  hams,  activation  of  emergency  nets,  etc 

FEATURES 


*  Completely  assembled  and  ready  to  use- 
it  Easy  setting  of  your  personal  code  in  seconds  with  small  rotary  switches 

jumpers  io  solder 

*  Speaker  resets  automatically  to  silent-standhy  and  leaves  red  LEO  on  to 
you  know  someone  called  if  you  were  away  I  rum  the  rig. 

*  8-15  VDC  CMOS  circuitry  provides  for  low  current  operation, 

*  Built-in  speaker  External  speaker  jack  also  provided. 

*  Measures  only  1%  x  3  x  5Vz  inches     *  Decodes  alt  16  digits 

'Touch- Tune  is  ttadwartt  ot  AT&T 


No 
let 


AUTO-KALL  AK-10 
SQQ95      piossaoo 

%J  ^M  shipping  &  handMng 

117  VAC  power  supply  and  audio 

patcft  cort  included 

Motron  Electronics 

695  W.  21st  Avenue 
Eugene,  OR  97405 

503-687-2118      *W 


"When  You  Buy  Say  73" 


73  Amateur  Radio  •  February,  1987    71 


Mike  Stone  WB0OCD 
PO  Box  H 
Lowden  tA  52255 

NEW  73/SPEOCOM 

WAS  SSTV  CONTEST 

FEB.  23-MAR.  1 

Let's  get  slow-scan  TV  moving 
again!  This  past  fall  and  winter 
have  taken  their  toll,  with  tow  ac- 
tivity levels  on  SSTV  around 
14.230  MHz  and  elsewhere.  To- 
day's modern-style  color  convert- 
ers have  discouraged  some  black- 
and-white  operators  from  staying 
active. 

With  spring  just  around  the 
corner,  the  Spec-Corn  Journal 
will  be  sponsoring  its  annual 
Worked  All  States  SSTV  Contest, 
the  only  regularly  sponsored 
SSTV  contest  by  any  video  group 
for  many  years.  The  1987  WAS 
Contest  will  be  jointly  supported 
by  73  Magazine  and  Spec-Corn 
for  the  biggest  anticipated  turn- 
out ever. 

The  week-long  contest  operat- 
ing period  will  allow  contestants  to 
send  pictures  of  themselves  and 
their  shacks  and  to  "enjoy"  each 
visual  exchanget  rather  than  fight- 
ing  tor  a  quick  contact  and  pro- 
ceeding on  to  the  next  station,  as 
is  usually  the  case  in  24-  or  48- 
hour  weekend  contests. 

Contest  Specifications 

1)  Work  as  many  U.S.  slow- 
scan  TV  stations  as  possible  on 
HF  or  VHF  during  the  week-long 
period  from  0001  UTC  February 
23  to  2400  UTC  March  1 ,  1 987. 
The  idea  is  to  work  ail  48  continent 


Numtx-f  14  on  your  Feedback  card 

tal  U.S.  states  plus  three  US,  pos- 
sessions. 

2)  Each  initial  contact  with  one 
of  the  continental  48  states  gives 
you  100  bonus  points.  An  extra  50 
points  is  awarded  for  color  two* 
way  contacts. 

3)  Contacts  with  Alaska,  Ha- 
waii, and  Puerto  Rico  receive  an 
additional  500  points. 

4)  Only  one  contact  per  station 
is  allowed  on  the  entry  form. 

5)  SSTV  picture  contacts  may 
be  initiated  by  SSB  voice,  but  the 
sending  station's  calls ign  and 
RSV  signal  report  must  be  in  true 
video  (analog)  format  to  qualify  as 
a  legitimate  contact. 

6)  Keyboard-  or  computer-gen- 


14.230-MHz  W1JKF/W9NTP  In- 
ternational SSTV  Net  at  1800 
UTC,  except  perhaps  to  make 
short  voice  contacts  with  another 
station  in  a  needed  state  via  Net 
Control  and  toQSY  to  another  fre- 
quency at  the  conclusion  of  the 
net.  Operating  on  14.230  to 
14,240  is  recommended  during 
this  contest. 

10)  Include  on  your  log  sheet: 
Your  station  callsign  and  opera- 
tor name;  a  list  of  states  in  al- 
phabetical order  (including  Puer- 
to Rico),  followed  by  the  call* 
signs  and  dates  of  contact  of 
stations  worked  from  that  state; 
and  the  number  of  states  worked, 
the  band  used,  and  your  final 
score. 

Contest  entries  must  be  post- 
marked by  March  10,  1987.  Mail 
to:  WAS  SSTV  Contest,  PO  Box 
H.  Lowden  I A  52255.  The  official 
results  and  standings  will  be  joint- 


"Blow  the  dust  off  those 

P7  tubes,  amigos,  and  lets  hear 

some  shrilling  tones!" 


erated  graphics  are  acceptable 
for  giving  ID  and  signal-report  in- 
formation. 

7)  Any  SSTV  picture  mode 
speed  format  may  be  used,  such 
as  8, 12, 17.  24. 25.5.  34.  36.  or  72 
seconds. 

8}  High  resolution  is  recom- 
mended, but  not  mandatory  for 
point  scoring. 

9)  Use  standard  SSTV  operat- 
ing areas  on  all  available  bands 
(28.680,  21.340,  14.230,  7.220, 
3,845,  etc.)*  The  use  of  SSTV  on 
T60  meters  is  now  legal.  Please 
avoid  the  Saturday  afternoon 


ly  published  in  73  and  Spec-Corn 
Journal,  Certificates  will  be  pre- 
sented to  all  entrants  and  winners. 
A  Worked  Ail  States  SSTV  Map 
will  also  be  sent  to  you  for  two  22c 
stamps  (no  SASEs). 

ATVFun 

Fun,  education,  and  fellowship 
— that's  what  our  great  hobby  is 
all  about,  isn't  it?  It's  certainly 
no  less  on  the  ATV  modes.  You 
can  have  a  lot  of  fun  DXing,  or 
working  on  CWr  RTTY,  EME,  OS* 
CAR  satellites,  and  packet  ra- 
dio— but  how  about  one  mode  that 


has  all  these  interesting  traits 
and  more? 

On  fast-scan  UHF  TV.  you  have 
all  the  thrills  of  DXing  on  432 
SSB  or  EME  by  making  schedules 
and  trying  to  work  that  fella  three 
or  four  states  away  on  your  TV 
screen,  The  thrill  I  experience  on 
each  band  opening  when  I  see 
those  first  long-distance  DX  signal 
sync  bars  or  a  locked  'viewable** 
picture  hitting  my  antennas  is  sim- 
ply indescribable! 

The  memories  of  watching  pow- 
erful black-and-white  and  color  TV 
signals  coming  from  W9ZIH  or 
N9AB  out  of  the  Chicago  area 
some  180  miles  away,  or  from 
K9WZB  or  W9NTP  in  Indiana.  Or 
the  exciting  P3  pictures  from 
WB8ELK  and  WB8ZAR  in  Ohio 
(more  than  400  miles  awayl).  Or 
getting  that  phone  call  late  one 
summer  night  from  Bill  K9KKL  in 
Springfield,  Illinois,  and  then  Hum 
on  my  TV  set  and  see  him  closed* 
circuit  on  my  screen.  All  these 
are  etched  in  my  circuit  boards 
forever! 

The  times  that  Dave  WB0ZJP 
in  St.  Louis,  Missouri  (250  miles), 
and  I  just  sit  in  our  chairst  having 
a  good  ole  fashion  rag-chew  for 
several  hours  at  a  time  "live  and 
in  color"  The  unprecedented  i 
to  4  a.m.  fascinating  FSTV  OSO 
with  Jeff  KA9TGX  in  Lafayette, 
Indiana— where  we  '  'waited  out 
the  band"  and  watched  our  ini- 
tial P2  two-way"  pictures  be- 
come absolutely  P5;  then  we  con- 
eluded  our  unique  achievement 
by  toasting  each  other  with  a 
"cold  one"  right  on  the  tube,  only 
to  get  a  few  hours  of  sleep  and  go 
back  on  at  7:30  a,m.  to  "see" 
each  other  off  to  work.  Boy,  what 
memories!  AU,  of  course,  stored 
on  videotape* 

Seeing  that  first  SSTV  pic- 


Photo  A  VE6WSJ  and  VE$SL  SSTV  shack  demonstration  area.  Photo 
by  John  VE6COD. 


Photo  R  Captured  meter  report  on  SSTV  with  station  I3XQW. 
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PC.  ELECTRONICS  2522  S.  PAXSON  LN.  ARCADIA  CA  91006  (818)  447-4565 
TOMW60RG     MARYANN  WB6YSS 


ELECTRONICS 


THE  "KREEPIE  PEEPIE"  ATV  TRANSMITTER 


ROSE  BOWt 
10K    MCf 


KPA51  WATTATVTRANSMITTER  BOARD  FEATURES: 

*  1  watt  pep  minimum  RF  output  on  sync  tip. 

*  Full  color  and  sound  on  one  small  3,25  x  4"  board. 

*  Composite  video  input  from  camera,  VCR,  etc, 

*  Runs  on  external  13,8vdcat300  ma  supply  or  battery. 

*  Wired  and  tested  board  covers  421  to  439  mHz. 

*  Supplied  with  one  xtal  on  426.25,  434.0,  or  439.25 
mHz  but  capable  of  2  freq  operation  with  the  addition 
of  2nd  xtal  (add  $15).  Other  70cm  freq.  available  on 
special  order. 

*  Mic  input  from  a  low  Z  dynamic  and  fine  level  audio 
input  found  in  most  portable  color  cameras,  VCRs,  or 
home  computers  provided, 

*  Schematic  and  application  notes  supplied  for  typical 
external  connections,  packaging,  and  system 
operation. 

*  Price  delivered  via  UPS  surface  in  the  USA  is  only 
$159.  Technician  class  amateur  license  or  higher 
required  for  purchase  and  operation. 


DO  SOME  OF  THESE  APPLICATIONS  INTRIGUE  YOU? 

1 .  PORTABLE  CORDLESS  TV  CAMERA.  No  heavy  VCR 
to  lug  around  or  cable  length  limitation.  You  can  even 

use  your  home  VCR  rather  than  a  portapak.  Now  you 
can  creep  around  and  peep  thru  your  camera  more 
easily.  Gives  good  pictures  up  to  a  mile  with  simple 
whip,  and  40  miles  using  beams  in  flat  terrain. 

2.  MOBILE  OR  PORTABLE  ATV  for  public  service  events 
such  as  races,  parades,  marathons,  etc.  A  Mirage 
D24  40  watt  amp  can  be  added  for  greater  mobile 
coverage  or  base  operation.  Mount  in  an  airplane  for 
CAP  and  rescue  searches  for  an  eye  in  the  sky. 

3.  REMOTE  CONTROL  OF  R/C  AIRPLANES  or  ROBOTS. 
Fly  with  a  camera  in  the  nose  to  control  as  if  you  are  in 
the  plane.  Likewise  a  robot  can  now  be  out  of  site  of  the 
operator 

4.  REPEATER  SITE  SECURITY  OR  COMPUTER  VIDEO 
DISPLAY.  Turn  on  thru  your  repeater  a  camera  at  the 
site  to  see  the  area,  weather,  read  meters,  or  if  a 
computer  is  used,  show  status,  play  games,  etc,  by 
remote  control.  With  all  the  new  technology  using  TV 
displays,  it  is  natural  for  hams  to  adapt  these  new 
products  to  transmission  over  the  air.  What  applications 
come  to  your  mind? 


WHAT     IS     REQUIRED     FOR     A     COMPLETE     OPERATING     SYSTEM?     Either  a  TVC-2G  or  TVC-4G 

downconverter  connected  to  any  TV  set  tuned  to  channel  3,  and  coax  cable  to  a  good  70cm  antenna  to  receive.  Package 
up  the  KPA5,  add  12  to  14  vdc,  antenna,  and  any  home  TV  camera,  VCR,  or  computer  with  composite  video  output. 

SIMPLE,  EH? 


ACCESSORIES: 

TVC-2G   GaAsfet  downconv.  board  wired  &  tested, .$59 

varicap  tuned,  420-450  MHZ  to  ch3.  Req  12vdc 
TVC-4G      (TVC-2G  in  cabinet  with  120vac  supp!y)».$99 
TVCX-70   crystal  controlled  GaAsfet  downconv. ...,$99 

specify  in  freq,  &  out  on  ch3  or  45mhz  IF.  2  f req..$1 14 
Hammond  1590D    Use  for  KPA5.     7.3x4.7x2H„...$17 

15900  4.6x3.6x2"  aluminum  box;  Fits  TVCX-7Q„$11 
800J  10  pin  VHS  color  camera  chassis  connector,, ,.$10 
VOR  Video  (horiz  sync)  operated  relay  board $25 


ALINCO  ELH-730G  1  in  /  20  out  all  mode  amp„.$129 
MIRAGE   D24N-ATV1in  /  50  out  all  mode  amp,., ,$219 

450   ISOPOLE  omni  4dbd  vert,  gain  antenna $65 

KLM  440-6    8dbd,  60  deg.  beamwidth  antenna $62 

KLM  440-14    ndbd.  48  deg.  BW  antenna $77 

KLM  440-27     14dbd,  36  deg.  BW  antenna ,,,$111 

SAXTON  8285  100ft  50  ohm  coax  3.5db/C  loss.. .$41 
COLUMBIA  1180C  100ft  coax,  2.5  db/C  loss,..,. ,$59 
UG21    type  N  male  connectors  for  larger  ID  coax„.„.,$5 


**2& 
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ture  paint  down  on  my  monitor 
screen  was  yet  another  ATV  thrill. 
Seeing  one  paint  down  a  few 
years  later  in  cotor  was  even  big- 
ger excitement! 

The  neat  pictures  I  received 
from  ZS6BGT.  ZS6BTD.  ZS2AD, 
and  5N8DOG  in  Africa,  as  well 
as  those  from  G3WWT  KP4YD, 
LU4DGN,  VK5RM.  ZL1BLV, 
ZL2FR,  OH2KM.  JA1JRK, 
ON6Dlt  and  many,  many  others, 
mean  more  to  me  than  just  anoth- 
er log-book  entry  or  a  QSL  card. 

The  HF  FAX  contacts  to  Luxem- 
bourg; the  SSTV  reception  letter 
from  a  shortwave  viewer  in  Rus* 
sia;  the  enjoyable  multi-time  slow- 
scan  TV  contacts  with  V£6PWT 
K6AEP,  WB1ADZ,  K4TGC,  and 
others;  the  everyday  FSTV  QSOs 
and  exchanges  with  the  "local" 
crew— all  these  have  played  an 
important  and  very  enjoyable  part 
of  my  life.  Ham  radio  and  ATV  are 
NOT  just  a  hobby.  They  are  an 
obsession. 

Special  Effects 

Computers  are  used  a  lot  on 
ATVt  and  the  radio  amateur  who 
has  not  yet  jumped  into  small  per- 
sonal computers  is  quickly  be- 
coming a  relic  of  the  past.  Com- 
puters make  great  low-cost  color 


bar  and  character  graphics  gen- 
erators, and  they  will  let  you 
add  special  effects  to  operating 
modes  and  communicate  over  the 
airwaves  just  by  pushing  the 
right  keys.  They  have  opened  up 
a  whole  new  income  potential 
for  my  low-profit  business  by 
helping  me  earn  extra  money  in 
writing  and  modifying  software 
programs. 

The  "photography"  experience 
I  have  gained  using  cameras- 
learning  how  to  get  the  best  light- 
ing out  of  the  ATV  shack  or  that 
hard-to-shoot  color  SSTV  picture 
closeup — is  invaluable,  My  many 
hours  of  VCR  tape  editing  and 
programming  assembly  have  led 
me  to  better  appreciate  things  like 
TV  special  effects,  commercials, 
documentaries,  and  what  actually 
goes  into  making  a  movie. 

My  association  with  our  local 
ATV  group  has  taught  me  maturity 
in  dealing  with  people,  responsi- 
bility in  doing  things  that  1  say  I  will 
accomplish,  and  everyday  les- 
sons in  electronics — all  because 
of  ATV, 

Before  I  move  on  to  the  next 
subject,  I  hope  my  thoughts  about 
the  "fun,  education,  and  fellow- 
ship" that  I  have  had  on  amateur 
television  will  demonstrate  to 


YOU  that  getting  on  ATV  is  more 
than  just  sending  pictures  and 
making  contacts.  The  mode  itself 
will  become  a  warm,  new  part  of 
your  life!  It  would  be  a  shame  to 
miss  out  on  it, 

ATV  Info 

The  new  1987  ARRL  Handbook 
has  been  out  now  for  a  few 
months.  I  mention  it.  at  the  risk  of 
raising  Wayne  Green's  blood 
pressure,  because  Bruce  Brown 
WA9GVK/4of  the  Washington  DC 
Metrovision  ATV  group  has  once 
again  done  a  superb  job  in  writing 
and  assembling  chapters  on  visu- 
al communications.  His  presenta- 
tion on  FM  TV  was  very  thorough 
and  should  be  commended.  His 
time  and  work  get  fellow  ama- 
teurs— many  of  whom  he  will  nev- 
er meet— interested  in  and  on 
ATV.  He  is  quite  a  positive  credit 
to  our  hobby.  Thanks,  Brucef 

Don  Miller  W9NTP  and  Tom 
Hibben  KB9MC  are  about  ready  to 
come  out  with  their  latest  SSTV 
Handbook  published  by  the 
League.  Look  tor  it! 

NOHAV  has  a  20+  program 
disk  package  for  you  Commodore 
nuts.  We  have  several  similar  ver- 
sions for  TRS-80C  nuts.  An  SASE 
gets  the  information  on  both. 


This  year  at  Dayton,  Spec-Corn 
be  releasing  the  first  ever 
USATVS  Worth  American  ATV  di- 
rectory. It  will  list  all  USATVS 
members— the  mainstream  of 
fast-  and  slow-scan  TV  operators 
in  the  United  States,  Canada,  and 
Mexico— as  well  as  foreign  mem- 
bers. We  will  try  to  include  other 
active  ATVers  as  welL  Also  to  be 
presented  is  the  latest  ATV  re- 
peater  roster,  a  2-meter  auxiliary 
audio  channel  map,  a  signal  P 
chart,  and  a  special  section  on  or- 
ganized FSTV  groups  and  clubs 
around  the  country. 

Spec-Corn  also  offers  an  updat- 
ed version  of  our  famous  CoCo- 
Radio  TRS-80C  Color  Computer 
program.  It  is  a  collection  of  more 
than  30  programs,  including 
FSTV,  SSTV,  RTTY,  CW,  FAX, 
OSCAR.  TVRO,  and  other  materi- 
al, alt  of  which  needs  no  expen- 
sive interface  requirements  be- 
tween your  Radio  Shack  Color 
Computer  and  your  HF  receiver. 
Send  an  SASE.  and  we  will  give 
you  the  details. 

Pass  afong  the  word  about  the 
73/Spec-Com  WAS  SSTV  Con- 
test — February  23  through  March 
1.  Blow  the  dust  off  those  P7 
tubes,  amigos,  and  Jet's  hear 
some  shrilling  tones!  ■ 
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CB-TO-10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversions,  books,  kits,  repairs,  high- 
performance  accessories.  Our  1 1  th  year' 
16-page  catalog,  52 


CBC  INTERNATIONAL,  P.Q,  BOX  31500X 
PHOENIX,  AZ  85046 


POCKET  SIZED!? 
1  500  MHZ 

FREQUENCY  COUNTER 
BUILT.  TESTED.  AND 
READY-T^GO! 

ONLY  $49.95  Prepaid 


HAND  HELD!' 
1-1300  MHZ 

FREQUENCY  COUNTER 
0NC  INPUT  CONNECTOR 

ONLY  579.95  Prepaid 


PICK  UP  THOSE  W£AK 
SIGNALS!  FULLY 
ENCLOSED  PA-19E  HAS 
5-200  MHZ  RANGE 
POWER  SUPPLY  OPTION 
AT  NO  CHARGE  WITH 
THIS  PREAMPLIFIER. 

ONLY  $24,95  Prepaid 
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PA-20E  PRE-AMP 
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WITH  A  DC-IOOQ  MHZ 
RANGE  AND  POWER 
SUPPLY  OPTION 

ONLY  $34,95  Prepaid 
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Specify  type  of  radio  when  oOemxj  pre-amptiftefs 

DIGITREX  ELECTRONICS 


division  of  NCI 
10073  North  Maryann 
Northville,  Ml  48167 


West  Coast: 
Call  Ray  Lukas 
805-497-2397 


PierspfwH  ctfwdis   momy  ofoeris  Mas$tfC*ni  cw  Wsa  are 

wefeomo.  Oi  C0  in  fi  CO.D  PHONE  01 3}  $48-7313  NOW! 
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•Your  magazine  is  the  finest  Innovation  that  I  have  seen  in  Hon, 
radio  since  1953  -  except...  maybe  the  alt -solid  stale  transceiver 
Carl  Soltcsz,  W8P1*T  •  ...have  most  certainly  received  my 
moneys  worth  in  software*..  Michael  Regun,  K8WKB  *  ...yoti 
have  found  a  nice  niche  for  CTM  in  packets  you  have  me 
getting  interested...  Charlie  Curie,  AD4F  Chattanooga  J 
TN  *  The  packet  computer  info  convinced  me  to  subscribe.  John 
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magazine  and  the  many  fine  computer  articles,,.  Ancty 
Kosiorek,  Lakewood,  OH  ■  /  was  both  pleased  and  dismayed 
upon  becoming  acquainted  with  your  magazine  at  HAM-COM 
Pleased  that  I  discovered  your  magazine  -  dismayed  that  t  didn't 
hng  before  now.  Bill  La  than,  AK5K  *  ...CTM  gives  the 
finest  coverage  to  packet  radio  itiat  I  have  seen  in  any  of  tht 
computer  or  amateur  radio  magazines.  It  would  appear  thai  CTSA 
has  just  the  right  blend  of  packet  amateur  radio  articles  and 
computer  articles.  Barry  Siegfried,  K2MF  •  Of  the  three  HAM 
magazines  I  received  each  month  QST,  73  and  CTMf  CTM  is 
the  only  one  I  read  from  cover  to  cover  and  carry  with  me  during 
my  travels  abroad.  Most  of  the  time  it  remains  in  that  country^ 
Huck  Rogers,  K4ABT_»_ 
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Aosolutety  no  lunmg  with  a  MAXCOM  system 
Srmpfy  connect,    dtat  your  frequency  and  talk.. 

Thais  it.  just  TALK 


OVER  4000  MAXCOM  STATIONS  WORLD  WIDB 
AXCOM,    INC*    BOX    502,   FT.    LAUD.,    FL,  33302 

305-5S7-517S      ■.  n»»  «»ic*«P  nt 
THE    BOTTOM    LINE:       "MAXCOM    WORKS" 


Specials 


n  '  «M  IS  A  ReGLSTEHED  TRADEMARK  OF 
INTERNATIONAL  BUSINESS  MACHINES  CORP 

UPGRADING  MOTHERBOARD  TO  A  FULL  WOK  RAM 


UPGRADE  FROM***  TO  A  FULL  WCK 
UPGRAD€fflOM256KTOAfUU640K 


OUTSTANDING  PRICES 

ON  IBM  XT™  * 
COMPATIBLE  SYSTEMS! 


SYSTEM  #1  $399.00 

MOTHERBOARD  WITH  BIOS  AND 
FIRST  64K  OF  RAM,  UPGRADABLE 
TO  A  FULL  640K  OF  RAM.  FLIP  TOP 
CASE.  KSXT  (AT  LOOK  ALIKE)  KEY- 
BOARD. 150  WATT  POWER  SUP- 
PLY  WITH  ALL  THE  POWER  NEED- 
ED TO  RUN  EXTRA  DRIVES  AND 
CARDS. 

SYSTEM**  $999.00 

MOTHERBOARD  W(TH  BIOS  AND 
FIRST  256K  OF  RAM  UPGRAD- 
ABLE TO  A  FULL  640K  OF  RAM. 
FLIP  TOP  CASE  KBXT  (AT  LOOK 
ALIKE)  KEYBOARD.  150  WATT 
POWER  SUPPLY,  COLOR  GRAPH- 
ICS CARD  WITH  RGB  AND  COM- 
POSITE OUTPUTS.  MULTI  I/O 
CARD  WITH  TWO  DISK  DRIVE 
PORTS,  ONE  PARALLEL  PORT, 
ONE  SERIAL  PORT  AND  ONE  SE- 
RIAL PORT  OPTION,  ONE  GAME 
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FLOPPY  DISK  DRtVES  DS  DD  3GQK 
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FEEDBACK 


In  our  continuing  effort  to  present  the  best  in  amateur  radio  features  and  columns,  we've  decided  to  go  directly  to  the  source— yotir  the 
reader.  Articles  and  columns  are  assigned  Feedback  numbers,  which  appear  on  each  article/column  and  are  also  listed  below.  These 
numbers  correspond  to  those  on  the  Feedback  card  opposite  this  page.  On  the  card,  please  check  the  box  which  honestly  represents  your 
opinion  of  each  article  or  column. 

"What's  in  it  for  me?"  comes  the  cry  from  our  faithful  readers.  Besides  the  knowledge  that  you're  helping  us  find  out  what  you  like  (and 
don't  like),  well  draw  one  Feedback  card  each  month  and  award  the  lucky  winner  a  free  one-year  subscription  (or  extension)  to  73. 

To  save  some  money  on  stamps,  why  not  fill  out  the  Reader  Service  card,  the  Prod  yd  Report  card,  and  the  Feedback  card  and  put  them 
in  an  envelope.  Toss  in  a  damning  or  praising  letter  to  the  editor  while  you're  at  it.  You  can  also  enter  your  QSL  in  our  QSL  of  the  Month 
contest.  All  for  the  low,  tow  price  of  22  cents! 
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Review:  Mirage/KLM  1,2-44  LBX  Yagi 

Review:  Telex7Hy-Gain  OSCAR  Antenna  System 

Review:  Kent  Morse  Key 

Review:  SonyAIR-6 

Congratulations  to  Larry  Price  of  Puyallup,  Washington,  this  month's  winner  of  a  one-year  subscription. 
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NORTHEAST  ELECTRONICS  SUPPLY  CO.,  INC. 
WHITEHALL  PENNSYLVANIA 

1 40  miles  north  of  Philadelphia) 


B«  ICOM 

innr 


146.745  2m  Repeater 
W3GQQ,  WB3EAN 
Bob  &  Diane  Jones 
1952  Mac  Arthur  Road 
215820-0112 


4  iu  ai- tint  red  Repair  Service 


lrt*Ch*Ck 


*-l39 


MOVING? 

Subscription 
Problem? 

Call  our  toll-free  number: 

1-800-227-5782 

Monday  through  Friday 
9  a.m.  through  5  p.m.  EST 

Please  have  your  mailing  label 

in  front  of  you  f  as  well  as  your 

cancelled  check  or  credit  card 

statement  if  you  are  having 

problems  with  payment. 


UPGRADE 

AMATEUR 

RADIO  LICENSE 

Let  your  computer  test  you  before  the 
license  examination,  FCC  Amateur  License 
Pool  Questions.  Complete  multiple  choice 
answers.  Computer  generated  questions. 
Keeps  running  score  (percentage)  so  you 
know  how  well  you  are  doing.  User  friendly. 
For  IBM  PC/XT/AT  and  PC  "look  alikes" 
using  DOS  2.1+  afso  Apple  II+.  Lie,  &  He 
having  128K  of  memory    using  ProDos  or 

Apple  Dos  3.3. 

NOVICE $24.95 

TECH/GENERAL— $34,95 

ADVANCE $34.95 

EXTFtA— $34.95 

Each  Sold  Separately.  Add  $1.50  for  ship- 
ping &  handling.  Phone  orders  -  Visa/MC. 
Illinois  residents  add  7%  sales  tax. 

DIAMOND  SYSTEMS,! NC.  -«i 

Box  48301  NILES.IL6Q64S  (312)763-1722 


TOUCH  TONE®  CONTROL 


NEVER  BEFORE  HAS  SO  MUCH  CONTROL. . . 

COST  SO  LITTLE!! 


MODEL    CS-16       $1  64  A^tcr  net 


MODEL  CS-1688  $189  Am.. 


avr  nel 


Two  independent  user  programmable 

three  digit  passwords  permit  hierarchy 

control. 

The  secondary  (user)  password  can 

only  access  8  of  the  16  latched <onjofr 

functions. 

However  full  16  function  control  Is 
available  to  control  operators  using 
the  primary  password.  Additionally 
secondary  password  access  can  be 
enabled/disabled  with  a  special 
primary  password  command. 

Our  CS-16  puts  repeater  control 
ops     .IN  CONTROL 


mm 


Our  new  CS-1688  is  the  most  powerful 
touch  tone  controller  in  the  industry! 
DIP  switch  programmability  allows 
you  to  choose  any  of  these  ten 
mode/function  combinations. , , 

OUTPUT  FUNCTIONS 

8  9  0  *  t  A  ft  C 

8 C  GROUP 


1. 

1 

*. 
5- 
6, 
7. 
B. 
9. 
10. 


\    1    2    3    4    S   6    7 

D 7  GROUP 

i  ■ 

B  LATCHED  Hid 

&  LATCHED  am) 

fi  MOMENTARY  and 

S  MOMENTARY  and 

i  OF  a  SELECT  ana 

1  OF  B  SELECT  and 

\  OF  B  SELECT  ami 


rj  MOMENTARY 
10f  «  SELECT 

frLATCHf.0 
i  OF  i  SELECT 

a  MOMENTARY 
1  OF  a  SELECT 

h  l  ETCHED 


16  LATCH ED- 


-16  MOMfNTAfl^ 
■1  OF  IB  SELECT 


COMMON 

Open  collector  {can  drive  relays 
directly)  and  logic  outputs  for  each 
of  the  16  functions 

SSI-202  central  office  quality  XTAL 
controlled  tone  decoder 
Adjustable  pre-amp  accommodates 
10MV-2  volt  input 

Retransmission  of  control  tones 
can  be  eliminated  by  use  of  either 


FEATURES 

open  collector  or  data  strobe  logic 
outputs 

•  Operates  from  10-25  volts  DC. 
Reverse  polarity  protected 

•  4Va*  x  6Y2*  glass  board  with  44 
pin  gold  plated  edge  connector 

•  Comes  complete  with  manual  and 
mating  connector 

Add  $3.00  P&H    California  residents  add  sales  lax 


Call  or  write  for  information  on  these  signaling  products  also: 
Model  CS-10  DIP  relay  board   .   packages  10  DIP  relays. 
Model  CS-100^  .A  19 "  rack  mount  that  houses  a  control  card  and  two 
CS-10*s.  All  inputs  and  outputs  available  on  convenient  barrier  strips. 


TYPICAL  REPEATER  CONTROL  APPLICATIONS 

HULO  POWER  —  PUCOP  -  TTGHT/LOOSE  SQUELCH  —  OPENCLOSED  SQUELCH  — 
REPEATER  ONX>FF  —  AUTOPATCH  ONOFF  —  TOLL  RESTRICT  ON^OFF  —  RlNGOACK  ONOFF  — 
LONGSHORT  HANGTIME  -  ANTENNA  UANTENNA  2  -  REMOTE  BASE  ON/OFF  -  F./F,  — 
AUX  LINK  ON/OFF  -  TONE  MUTING  ON/OFF  -  SPARE  TRANSMITTER  IN/OUT  -  ETC.  ETC. 

SELECTOR  MOOE  APPLICATIONS 
!  OF  N  FREQUENCIES  -  1  OF  N  PHONE  LINES  -  1  OF  N  ANTENNAS  —  1  OF  N  REPEATERS  ETC, 


..- 


83 


CONNECT 
SYSTEMS 
INCORPORATED 


23731  Madison  St. 
Torrance,  CA  90505 
Phone  (213)  373-6803 


it&i 


'  When  You  Buy  Say  73 
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OOKING  WEST 


Bitt  Pasternak  WA6ITF 
28197 Robin  Avenue 
SaugusCA  91350 

REPEATER  OPERATION: 
U.S.  VS.  EUROPE 

The  other  night,  I  sat  down  to 
write  an  article  solicited  by  my 
friend  Kris  Partridge  G8AUU.  As 
you  can  note  by  his  callsignt  Kris 
is  a  resident  of  the  United  King- 
domT  more  properly,  of  Tedding- 
ton,  a  London  suburb.  The  story  of 
how  we  met  is  an  interesting  one, 
and  also  an  important  one  for  this 
month's  column. 

It  was  in  late  1981  when  I  re* 
ceived  a  note  from  another  British 
amateur  who  was  also  destined  to 
become  a  friend.  Andrew  Emmer- 
son  G8PHT  had  been  given  my 
name  by  our  mutual  friend  Tom 
O'Hara  W60RG  of  PC  Electron- 
ics, Andrew  is  an  avid  ATVer  and 
also  a  collector  of  certain  vintage 
broadcast  television  gear.  He  was 
specifically  looking  to  find  some 
old  "Indian  head"  iconoscope 
tubes  for  his  collection ,  and  he 
had  written  to  solicit  my  aid.  Well,  I 
had  some  leads  on  an  iconoscope 
or  two,  none  of  which  ever  panned 
out.  But  in  the  process  of  writing  to 
one  another,  we  realized  that  we 
had  a  lot  in  common* 

Since  Andrew  was  a  "G8"  with 
no  HF  operating  privileges,  we 
were  unable  to  hold  on-air  QSOs, 
Instead,  we  began  to  exchange 
"audio  letters"  recorded  on  tape 
cassette.  In  one  of  his  cassettes 
during  1963,  Andrew  told  me  to 
expect  a  phone  call  from  his 
friend  Kris  Partridge  who  was 
touring  the  United  States  and 
Canada.  A  few  days  later.  I  was 
awoken  by  a  rather  cheery-sound- 
ing voice  over  the  phone  that  in- 
troduced itself  with  the  callsign 
G8AUU, 

it  was  election  day  1983,  and  I 
knew  that  I  would  be  wording  quite 
late  that  evening  with  our  station's 
news  department,  which  would  be 
broadcasting  live  election  up* 
dates  "on  the  half  hour"  through- 
out the  evening,  continuing  until 
the  most  important  races  had 
been  decided-  As  the  "depart- 
ment of  one"  responsible  for  their 
electronic  news-gathering  gear 
and  on-air  videotape  playback  fa* 
cilities,  I  was  required  to  stay  on 
as  well.  I  asked  Kris  to  meet  me  for 
dinner  and  then  hang  around  for  a 
few  hours,  as  I  expected  it  to  be  a 


Number  1 9  on  your  Feedback  card 

fairly  "normal/1  albeit  long, 
night's  work. 

I  had  only  recently  rebuilt  the 
edit  suites  with  the  latest  in  BVl> 
800  U-matic  VGRs  from  Sony 
Broadcast,  and  so  I  expected  few 
problems  with  that  gear  A  few 
cameramen  stopped  by  to  get  the 
heads  of  their  portable  field  re* 
corders  cleaned,  and  one  BVU-50 
managed  to  snap  a  loading  link- 
age belt.  The  part  was  in  our 
stock,  so  the  operator  was  quickly 
red  is  patched  to  political  points 
unknown.  There  were  the  regular 
problems  with  some  of  the  very 
old  VGRs  that  we  were  using  to 
record  incoming  feeds,  but  no  real 
emergencies, 

I  was  grateful  to  have  Kris  as  a 
visitor,  since  nobody  else  working 
the  swing  shift  had  an  interest  in 
ham  radio  as  well  as  in  the  broad- 
cast industry.  As  it  turned  out, 
G8AUU  was  almost  my  counter- 


long  and  arduous  process  to  get  a 
permit,  even  though  the  RSGB 
has  a  special  section  that's  dedi- 
cated to  only  that  purpose.  The 
RSGB  isn't  what's  slow;  it's  the 
British  Department  of  Trade  and 
Industry,  their  FCC.  The  same  is 
true  in  many  other  western  Eu- 
ropean nations  as  well.  In  most 
cases,  getting  a  repeater  on  the 
air  means  working  with  and 
through  the  national  amateur  ra* 
dio  society. 

And  then  there's  the  dichotomy 
that  all  European  repeaters  are 
"open  systems"  by  their  stan- 
dards, but  are  "closed  systems" 
by  ours.  This  is  because  almost  all 
western  European  nations  require 
that  you  have  a  tone  encoder  In 
your  radio  to  bring  it  up.  This  tone 
encoder  is  not  the  familiar  CTCSS 
or  PL™  that  we  use  here;  it's  the 
older  "tone-burst"  system  that 
was  phased  out  of  use  in  most  of 
North  America  when  15-kH*  split- 
splits  came  along  in  the  early  70s, 
Some  governments  even  dictate 
the  tone  frequency  and  the  burs!- 
length/duration.  Our  conversation 
proved  that  while  two  men  can 


"The  Radio  Society  of 
Great  Britain  technically  holds  the 

to  all  repeaters  operating 
in  the  United  Kingdom, 


ff 


part  for  a  television  facility  in  the 
United  Kingdom. 

Kris  and  I  talked  about  many 
things,  and  eventually  the  subject 
turned  to  FM  and  repeater  opera- 
tion. As  we  began  exchanging 
ideas,  1  realized  that  it  would  be  a 
formidable  task  to  ever  try  to  ex- 
plain the  way  in  which  the  ama- 
teurs of  North  America  have  de- 
veloped their  FM  and  repeater 
operations. 

I  learned  from  Kris  that  in  most 
other  parts  of  the  world  that  permit 
FM  and  repeater  operation,  there 
is  no  such  thing  as  "getting  a  re- 
peater pair  from  a  local  frequency 
coordinator/'  In  fact,  the  Radio 
Society  of  Great  Britain  technical- 
ly holds  the  licenses  to  all  re- 
peaters operating  in  the  United 
Kingdom.  Can  you  imagine  if  the 
ARRL  held  the  licenses  to  every 
repeater  in  the  United  States  on 
direct  order  of  the  FCC?  That's 
basically  the  way  it  is  all  over  the 
world.  Individuals  and  clubs  own 
only  the  hardware,  not  the  license! 

For  a  group  anywhere  in  En- 


gland wanting  a  repeater,  it  is  a 
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speak  the  same  language,  they  do 
not  always  mean  the  same  thing. 

Luckily  for  me,  Kris  was  well 
aware  of  the  vast  number  of  re* 
peaters  in  the  United  States  and 
of  the  basics  of  our  voluntary  eoor* 
dination  process  As  it  turned  out, 
he  and  Julian  Baldwin  G3UHK  are 
the  people  who  compile  and  pro- 
duce The  international  VHF  FM 
Guide.  This  is  a  softcover/hard- 
bound  66-page  book  that  covers 
all  known  repeater  and  FM  activi- 
ties worldwide.  Its  current  edition, 
edition  6t  contains  lists  of  re- 
peaters in  46  nations,  an  overview 
of  operations  in  the  United  States 
and  Canada  (there  was  no  room  to 
print  a  list  of  almost  10,000  North 
American  repeaters) (  and  infor- 
mation on  licensing  in  the  nations 
covered.  It  would  probably  be  very 
handy  to  any  U.S.  or  Canadian 
ham  planning  a  trip  abroad. 

WhiJe  I  was  on  the  phone  with 
Kris  the  other  day,  we  happened 
onto  the  subject  of  the  book,  and  I 
asked  if  he  and  Julian  were  plan* 
ning  an  update,  I  should  learn  to 
keep  my  mouth  shut,  because 


within  the  winking  of  an  eye,  I 
found  that  I  had  committed  myself 
to  writing  an  explanation  of  North 
American  FM  and  "relay"  opera- 
tion for  their  next  revision.  As  this 
column  goes  to  press,  I  am  still  at 
work  on  the  project,  and  I  can  tell 
you  that  it's  no  easy  chore. 

Unfortunately,  one  cannot  ex- 
plain away  the  highly  volatile  and 
exceedingly  political  world  of 
North  American  FM,  repeaters, 
and  other  relay  devices  on  a  pure- 
ly technical  level.  Unlike  the  re- 
mainder of  the  world,  we  "run  our 
own  shop/'  so  to  speak.  So,  how 
does  one  explain  a  "simplex  auto- 
patch"  to  a  world  of  FM  enthusi- 
asts whose  governments  prevent 
them  from  having  any  type  of 
phone  patch  or  autopatch?  How 
do  you  explain  the  difference  be- 
tween "closed"  and  "private"  re- 
peaters to  a  world  where  tone  ac- 
cess is  commonplace  and  all 
repeaters  using  it  are  "open"? 
How  do  you  make  those  who  have 
no  concept  of  our  standards  un- 
derstand that  this  difference  is 
"political  and  operational"  rather 
than  "technical"  especially  when 
their  system  of  repeater  licensing 
precludes  the  politics  that  we 
have  become  accustomed  to. 
How  do  I  explain  why  in  the  United 
States  in  the  upper  2  tAHz  of  the 
two-meter  band  we  use  three  di- 
vergent band  plans,  all  of  which 
have  the  blessing  of  our  national 
society,  the  ARRL? 

In  most  parts  of  the  world,  a  na- 
tion's amateur  radio  society  is 
looked  upon  in  the  same  light  as  is 
that  nation's  agency  that  governs 
communications.  For  example,  in 
the  Netherlands,  there  are  about 
12,800  hams.  Of  these,  over 
12,000  are  members  of  the  Dutch 
national  amateur  radio  society, 
the  Veron.  In  the  United  States, 
there  are  almost  450,000  licensed 
hams,  but  only  about  160,000  of 
them  belong  to  the  ARRL.  But 
here  in  the  United  States,  hams 
are  not  forced  to  go  to  the  ARRL  to 
gel  a  channel  pair  for  their  re- 
peater. Nor  are  they  forced  to  go 
to  the  ARRL  to  take  their  amateur 
test,  unless  they  desire  to  do  so, 

I  still  cannot  help  but  wonder 
what  other  hams  around  the  world 
will  think  when  they  read  what  I 
write  about  FM  and  repeaters  In 
this  part  of  the  world.  Will  they 
understand  all  of  the  political  chi- 
canery? I  doubt  it.  Will  they  think 
us  fools?  Who  knows?  Will  they 
envy  us  our  Freedom  of  choice? 
That  I  think  they  maybe  will. 

One  big  change  that  is  planned 
for  the  next  edition  of  this  guide  is 
the  inclusion  of  information  on 


3523  Dayton  Avenue  *•*  t26 

'  -.ulSvlU*.  K.Y  .1020: 
Telephone    l-502-*95-l37? 

These  Discs  are  a  study  guide  and  code  prac- 
tice program  to  pass  your  Ham  Radio  Theory 
Exam  and  Code  Tests,  for  use  with  the  Com- 
modore 64  and  1 28  using  the  1  54 1  and  1571 
Disc  Drive. 

The  Study  Guide  outlines  the  basic  electronic 
knowledge  requirements  for  the  Mo  vice,  Tech/ 
General,  Advance  and  Bdra  Class  Amateur 
Radio  Operator,  including  formulas  and  sche- 
matic symbols, 

The  Study  Ouide  contains  the  FCC  Test  ques- 
tions and  the  appropriate  right  and  wrong 
answers  that  accompany  each  question. 
Two  sample  tests  with  the  key  to  the  correct 
answers  For  each  question. 
QSO  and  Random  Type  Code  Practice  Programs 
are  also  included 

An  additional  disc  may  be  purchased  that  will 
allow  you  to  dump  any  question  with  the  multiple 
choice  answers  that  are  viewed  on  the  screen  to 
printer.  This  is  especially  helpful  to  an  instructor 
to  be  abte  to  quiz  students  on  a  particular  seg- 
ment that  is  beinq  tauqht. 
THE  PRICES  OF  THESE  DISKS  ARE  AS  FOLLOWS 

fiance Glass SI 9,95,,  w/Printing DL*c . .   £29,90 

TecrvGen  Class  ..  $29.95  . .  w/Prmring  Disc ♦ .  S39.90 
Advance  Class  .  . .  129.95..  w  Printing  Disc , .  $39.90 
ExtraGlau $29.95..  w/ Printing  Disc  .  ^    $39.90 

Ed  Funnion  {KQpetff  of  *H  be  J«ptoced  *t  no  cth  by  returning 
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FROMmAUSTRALIA 
WORLD  TIMeV  AT  A  GLANCE  with 

"ZONE  VIEW  GLOBAL  CLOCK" 


SEE  COLOUR 
AD  IN 

NOV.  86 


QUARTZ 
tQJNCH 

DIAM 


FOR  CASt: 
COLOURS 


DISPLAYS  WORLD 

ZONE  TIMES  FOR 

RADIO 
OPBOTORS 

TH£X 
OPERATORS 

IS D  USERS 

EDUCATORS 

GENHIAL 
and 

HOME  USE 

TIME  ZONES 

DIH^'RENTIA'TED 

BYCOLOLRS 

ALSO  SHOWS 
HALF  HOUR  ZONES 
and  matiodtokncw 
MNdh  DAY  apples 
Local  Hour  Pdrm  Attaches  on  Homo  Zone 


till  Pal.  Nti  4fi02Tt» 


Order  Direct  From  RESEARCH  ENGINEERING  CO. 

1319  Main  Rd  ,  £  Eltnam.  Australia  3095 
Endow  price  US  $T5  pits  SAL  P  *P  $*0 


THE  RF  CONNECTION 

SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 


Part  No. 

Description 

Price 

PL-259/USA 

UHF  Male  Phenolic..  USA  made 

$.50 

BM5P105Q 

Pl-259  Phenoic.  Amphwoi 

-75 

65422 

PL-259  Teflon.  Ampmnot 

1,45 

PL-2WST 

UHf  Wale  Sliver  Teflon,  U$A 

130 

UG-175 

Reducer  for  RG-  58 

.20 

U&176 

fteduce*  for  RG-59  &  MINI  8 

.20 

UG-21DW 

N  Mttfr  R&a,  213. 2U.  Amphenol 

295 

UG-21B/U 

NMaleRGfi,  213,214,  Kings 

3,75 

991ifPlN 

M  Mate  Pin  for  991 3,  90S5.  62 14 

fits  UG-2 1 DAJ 1  UG-2 1 BN  N  s 

ISO 

U&21&9913 

SMa*efofR^flwtn§9l3P»i 

a&s 

UG-2 18/9913 

NMafef<yRG-8wFtH99l3Pm 

475 

UG-H6/U 

N  Male  to  SO  239.  Teflon  USA 

500 

UG-B3AJ 

N  Female  10  PL '259.  Tefton  USA 

500 

THIS  LIST  fiEPftESCNTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY' 
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THE  R.F.  CONNECTION 

213  North  Frederick  Ave.  #11 
Gaithersburg,  MD  20877 

(301)840-5477 

PRICES  DO  NOT  INCLUDE  SHIPPING 
PRICES  SUBJECT  TO  CHANGE 
VISA.  MASTERCARD,  OR  C.O.D. 

UPS  C.O.D  ADD  $2.00  PEft  ORDER 


Portable  radios  can  be  a 
tradeoff.  In  return  for  mobility 
you  get  loss  of  performance, 

Well  now  you  can  cut  your 
losses  significantly.  All  you 
need  is  the  new  Lar&en  UHF 
KuLDUCKIE'*  KD14-HW 
half-wave  antennaf  It's  a 
mouthful  but  it'll  do  your  ears 
a  lot  of  good. 

Because  it's  half-wave,  the 
KD14-HW  is  fully  resonant 
despite  the  poor  ground 
plane  portables  are  faced 
with.  Under  ideal  ground 
plane  conditions,  it  delivers 
performance  equal  to  a  full 
quarter- wave.  And  that's  a 
powerful  improvement  over 
most  portable  antennas! 


And  because  it  is  inherendy 
resonant,  the  KD14-HWcan 
also  be  easily  remoted  with  a 
length  of  coax* 

The  KD14's  flexible,  easy* 
to-get~along-wilh  radiating 
element  measures  a  scant  12 
inches.  At  the  base  is  a  3  Y* 
inch  impedance  transformer 
that  gives  added  strength. 

The  KD 1 4  half-wave  series 
is  also  available  in  a  collapsa- 
ble 2-meter  version. 

Cut  your  losses  and 
improve  your  gain  when 
you  operate  with  the  new 

UisenUHFKuLDUCKIE* 
KD14-HW,  with  no-nonsense 
warranty*  You  can  see  it  at 
your  favorite  amateur  dealer. 

*For  units  with  BNC  output. 
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Lor  sen  Antennas 


The  Amateur's  Professional 


mi 


See  your  favorite  amateur  deafer  or  write  for  a  free  amateur  catalog. 

IN  UaA  Lareefl  Electronics  Inc  1 1 T61 1 N  £  50th  Ave   PQ  Bo*  1 799  Vancouver  WA  96668 .'206-573-272? 
IN  CANADA  Canadian  Larsen  Electronics,  Lid/ 149  West  61*  Ave  /Vancouver.  B  C  VSY  1K3  604^72^517 

LARSEM?  KOLflOD*  AND  KuLOUCKIE*  ARE  REGISTERED  TRADEMARKS  OF  LARS€N  ELECTRONICS  INC 
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When  You  Buy,  Say  73" 
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packet  operations  around  the 
world.  If  enough  information  can 
be  garnered,  Kris  says  that  they 
will  devote  a  separate  section  to  it. 
Also  needed  is  information  on 
voice  repeater  operations  from 
any  nation,  but  particularly  from 
Central  and  South  America.  The 
last  edition  carried  listings  only 
from  Argentina,  Brazil  Chile,  and 
Mexico  from  that  part  of  the  world. 
You  probably  want  to  know  two 
things  right  now.  Those  of  you 
planning  a  vacation  to  Europe 
must  be  wondering  where  you  can 
get  a  copy  of  the  current  edition. 
Right?  Well,  that's  easy.  The  cos! 
is  listed  at  £2.10  UK,  which  is 
equivalent  to  $3.25  in  U.S.  funds.  I 
suggest  that  you  write  to  Julian 


Baldwin,  41  Castle  Drive,  Maiden- 
head. Berks,  SL6  6DB,  England, 
to  ascertain  if  this  price  is  still  cor- 
rect. If  you  are  outside  of  North 
America  and  want  to  provide  infor- 
mation for  the  revised  version  of 
The  International  VHFFM  Guide, 
send  it  either  to  Julian  at  the  ad- 
dress above  or  to  Kris  at  6  Blag- 
don  Walk.  Teddington,  TW11 
9LN,  England. 

FUJI  REVISITED 

In  November  of  last  year,  I  told 
you  about  the  mini-brouhaha  that 
appeared  to  have  developed  be- 
tween the  Japanese  Amateur  Ra- 
dio League  and  the  folks  at  AM- 
SAT.  In  case  you  missed  that 
column,  here's  a  brief  synopsis. 


When  the  JAS-1  Japanese  am- 
ateur satellite  was  launched  last 
August,  the  JARL  renamed  the 
bird  Fuji  after  it  was  known  to  be  rn 
orbit  and  operating  properly,  How- 
ever, at  that  time  the  AMSAT  folks 
decided  to  call  the  bird  OSCAR  12 
and  then  Japan-OSCAR  12.  With- 
in a  day,  the  JARL  countered  by 
sending  out  releases  to  most  ama- 
teur publications  saying  that  it 
was  their  satellite,  and  it  was  to 
be  known  as  Fuji.  And  so  it  was 
that  most  of  the  ham  press  around 
the  world  began  to  do  as  the 
Japanese  requested,  Even  AM- 
SAT  appeared  to  concede  by 
changing  their  designation  to  Fuji- 
OSCAR  12. 

Frankly,  I  thought  that  it  would 


all  end  there,  but  ft  has  not.  A  few 
days  ago,  ham  publications  re- 
ceived another  telex  from  Japan, 
which  was  quite  simple  and  to  the 
point:  "Please  address  the  satel- 
lite only  as  Fuji."  From  this,  1  can 
only  assume  that  the  Japanese 
wilt  insist  forever  and  all  time  thai 
the  satellite  be  known  as  Fuji. 
Well,  why  not?  After  all,  Fuji  is 
their  bird  and  they  have  the  right 
to  name  it  as  they  please.  But,  I 
did  expect  a  compromise  of  some 
sort  by  now.  AMSAT  at  least 
should  be  given  an  "EM  for  the 
effort. 

Next  month  get  ready  for 
EATWG,  and  that's  all  for  now 
from  those  of  us  who  write  the  late 
shift  from  Los  Angeles. ■ 


UN! 


John  Edwards  KI2U 

PO  Box  73 

Middle  Village  NY  1 1379 

HAM  CLUBS 

As  far  as  ham  clubs  go ,  I've  nev- 
er been  a  joiner.  Now  don't  get  me 
wrong.  For  almost  everybody, 
ham  clubs  are  great.  If  run  proper- 
ly, they  can  entice  kiddos  into  the 
hobby,  provide  a  pleasant  alterna- 
tive to  those  stupefying  TV  foot- 
ball games,  and  possibly  even 
promote  the  cause  of  world 
peace.  But  KI2U  and  ham  clubs 
just  don't  mix,  so  don't  even  invite 
me  to  join  one. 

I'm  not  sure  what  the  problem 
is  It  doesn't  have  anything  to  do 
with  the  fact  that  I  hold  an  Extra- 
class  ticket.  I  also  didn't  fit  in  well 
with  clubs  when  I  held  just  a  Tech, 
or  even  when  I  was  unlicensed,  for 
that  matter.  No,  I  guess  I'm  just 
not  a  coffee  and  doughnuts  sort 
of  guy: 

This  first  became  apparent  to 
me  one  day  back  in  the  70s  when  I 
attended  a  ham  club  meeting  in 
my  home  town  of  New  York  City. 
This  particular  club  (let's  call  it 
J,The Tower  of  Apathy  Radio  Soci- 
ety") met  at  the  old  World's  Fair 
site  in  a  building  that  looked  like 
a  combination  Minuteman  silo/ 
Egyptian  tomb.  The  club  officers 
and  members  were  similarly 
schizophrenic. 

I  attended  this  particular  meet- 
ing because  advance  word  had  it 
that  the  ARRL  president  was  go- 
ing to  address  his  loyal  minions. 
This  was  back  in  the  days  when  I 
believed  in  Jimmy  Carter,  Z-80 
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computers*  and  the  American  Ra- 
dio Relay  League, 

Anyway,  on  this  fateful  night, 
TARS  self-destructed  before  its 
members'  eyes.  Boom!  Pssfffft! 
Sort  of  like  the  way  160-meters 
acts  when  your  neighbor  puts  a 
quarter  into  his  vibrating  bed. 

TARS's  undoing  was  the  fault  of 
one  member  (not  me)  who  insist- 
ed that  the  club  secretary  read 
aloud  the  previous  meeting's  min- 
utes. More  clubs  have  desfr ucted 
over  this  seemingly  innocent  re- 


this  manner.  I  didn't  believe  him.  I 
knew  my  presence  was  at  fault.  I 
have  thai  sort  of  an  effect  on 
clubs. 

A  few  years  later,  in  an  unrelat- 
ed incident.  I  played  a  role  in  the 
formation  of  a  new  ham  club,  This 
insane  idea  was  the  brainchild 
of  me,  AF2M,  KB2UF,  AG2U,  and 
a  few  other  guys  who  used  to 
waste  perfectly  good  evenings 
rag-chewing  on  1 5  meters. 

Collectively,  we  decided  that 
our  organization  would  be  the  sin- 
gularly most  obnoxious  club  ever 
formed.  We  would  hold  no  formal 
meetings,  perform  no  public  ser- 
vice chores,  and  never  enter  a 
Freld  Day  competition-  it  would  be 
lots  of  fun,  however,  and  one  thing 


4 'The  reaction  of  the 

ARRL  to  its  newest  affiliated 

club's  newsletter  was  swift  and 

not  altogether  pleasant tf 


quest  than  all  of  history's  botched 
Field  Days  and  club  picnics  put 
together 

The  reading  of  the  minutes 
worked  like  a  catalyst.  Quickly,  all 
of  the  club's  rivalries,  hatreds,  an- 
tagonisms, spite  feuds,  and  petty 
quarrels  spilled  out  onto  the  club 
floor  and  poured  over  the  feel  of 
Roland  P.  Fahrquar,  the  ARRL 
president,  By  the  time  ol"  Rollie 
got  to  speak,  it  was  1 1  ;45  p.m.  and 
most  of  the  TARS  members  were 
already  home  in  bed  or  nervously 
looking  at  their  watches.  I  hadn't 
seen  so  many  people  stare  at 
Mickey  Mouse  since  the  last  timet 
visited  Disneyland. 

A  friend  told  me  not  to  worry, 
that  the  club  usually  behaved  in 
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we  really  did  want  to  do  was  to 
publish  a  newsletter.  Ham  radio 
as  it  oughta  be,  one  might  say. 

We  called  our  club  "The  Uncle 
Floyd  Radio  Club/'  after  a  local 
kiddie  show  host,  and  set  about 
getting  ARRL  affiliation  and 
putting  together  ORM ,  our  club's 
soon-to-be  official  newsletter.  Af- 
ter all,  what  good  is  a  ham  club 
without  ARRL  affiliation  and  a 
newsletter?  Whyt  not  to  have 
these  two  standard  features 
would  be  like  driving  a  car  that 
lacked  power  seats  or  cruise  con- 
trol. Heaven  forbid. 

How  shall  I  describe  ORM? 
"Raunchy,"  "irreverent,"  and 
"bad  taste"  are  terms  that  imme- 
diately come  to  mind.  I  honestly 


wish  I  could  tell  you  what  we  put 
between  the  covers  of  that  publi- 
cation, but  a  sober  mind  and 
Wayne's  desire  not  to  have  73  soil 
the  breakfast  linen  prevent  me 
from  doing  so  Let  me  just  say  that 
it  had  a  lot  of  satirical  bite  to  it.  It 
also  wasn't  too  kind  to  the  powers 
that  rule  amateur  radio. 

Before  the  ink  was  even  dry  on 
the  first  tOO  copies,  we  set  about 
deciding  who  would  get  compli- 
mentary subscriptions  to  our  jour- 
nal. Eventually,  thanks  to  the  Call* 
book,  we  sent  a  copy  of  ORM  to 
every  prominent  ham  we  could 
think  of,  from  Barry  Goldwater  to 
Donny  Osmond  to  Roy  Neal  to 
Archie  and  Veronica.  If  we  had 
known  that  Bernie  Goetz  and  Pat 
Sherrill  were  hams,  we  would 
have  sent  them  copies,  too.  We 
did.  nevertheless,  send  copies  to 
the  president  and  general  man* 
ageroftheARRL. 

The  reaction  of  the  ARRL  to  its 
newest  affiliated  club's  newslet- 
ter was  swifl  and  not  altogeth- 
er pleasant.  Take  it  from  me,  the 
League  is  not  always  happy  to 
see  club  newsletters,  despite 
what  they  write  in  QST.  Indeed, 
someone  up  at  the  League  finked 
on  us  to  our  local  division  direc- 
tor, who  was  not  entirely  pleased 
to  have  the  UFRC  under  his  ju- 
risdiction. 

One  night,  the  phone  rang. 

" Hello. n  I  innocently  said- 

"Is  this  Edwards?  President  of 
something  called  'The  Uncle 
Floyd  Radio  Club"?"  screamed 
the  voice  on  the  other  end 
'Why,  yes  indeed,"  I  replied. 
'Well,  I'm  your  ARRL  division 
director.'*  said  the  voice.  "I  just 
want  to  say  that  this  ORM  thing 
you're  sending  out  is  the  single 
most  disgusting  piece  of  filth  I've 
ever  put  my  eyes  on.  You  kids 
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ROOF  TOWERS! 

A  size  to  fit  your  needs 
6, 10,  or  15  ft. 


10  FT 
CR-30 
ILLUST 


Competitively  Priced 
Only  from  your 
CREATE  dealer 

Galvanized  Steel 
Bracing  and  Hardware 


Dlst.  by  ^167 

ORION  HI-TECH 

P.O.  Box  8771. 

Calabasas,  CA. 
91302 


FLUXLESS  ALUMINUM   BRAZING  WITH  A 
PROPANE  TORCH  or  OXYACETYLENE! 


BRAZE  ALUMINUM  AS  THIN  AS 
AN  ALUMINUM  BEVERAGE  CAN! 

FABRIC  ATE-ftE  PAIR-  MAINTAIN  —  ALU- 
MINUM &  ZINC  ALLOYS  —  RADIO  A  TV 
1  ANTENNAE  —  BOATS  —  BOAT  PROPEL- 
LERS -  ALfTO  RADIATORS  -  EKES  — 
CRANK  CASES  —  GRfLLS  —  AJR  CONDI- 
TIONING SYSTEMS  —  FARM  &  DAJRY 
EQUIPMENT  —  IRRIGATION  PIPES  — 
STORM  WINDOWS  &  OOORS  —  UTEN- 
SILS —  HARDWARE  -  MODELS  —  MAY 
9E  NICKEL  OR  CHROME  PUTTED  AFTE  R 
BONDS  COPPER  TU&JNG  TO  ALUMINUM 
AND  CAN  BE  USED  TO  MAKE  REPEATER 
CAV1TTES-  —  ONLY  YOUR  IMAGINATION 
LIMITS  YOU  TO  US  USES? 
THOUSANDS  OF  SATISFIED  CUSTOMERS. 

TO  ORDER  £4  1&'  MIRACLE  RODS*  Send  check  or  money  Qfrty 
fey  420  A  S3  shipping  md  han&w  (*n  US  )  to  MIRACLE  ROD  , 
Potf  Office  BOi  791 .  Gl«»OW t  KY  «1 41 .  VISA  A  MASTERCARD 
ACCEPTED  iGnrn  no,  and  e«p  oate) 


If  THE  WOO  FAILS  TO  FLOW  Oft  ALUMINUM, 
YOUR  MONEY  BACK  GUARANTEED. 
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Announcing  The 
igital  VoicV^Ceyer 


Suggested  Amateur 

Net  Price  $349 . 

Now  for  Ihe  first  time  you  cdn  enjoy  Ihe  truly  unkuit" 
operation  of  a  Digital  Voice  Announcement  Syslem. 
designed  specifically  for  Amateur  Radio  eomrrm 
tiara  The  DVK-10C1  represents  the  Utest  technology  in 
digit  jI  audio  processing- 
Create  your  own  natural  voice  contest  call*.  CQ's  etc. 
Your  voice  i$  stored  in  digital  memory,  ready  to  be 
played  back  pt  Hkj  touch  of  a  key.  The  Digital  Voice 
Keyer  Is  not  a  tape  reorder  or  robotic  sounding  synthe- 
sizer but  a  true  full  fidelity  natural  voice  record/play  back 
system. 

The  DVJM00,  is*  must  for  the  avid  coniester  and  great 
audio  accessory  for  any  Ham  Shack 

FEATURES 
•S«|wrior  nahiral  voire  iiHulity        'Selectable  audio  CrtmprMwr 


1 M  icro-prrtc  pm< '  r  i  onti  tilted 
■12  iiKondtot  message  tiror 
»PTT VOX  opr  ration 
'th  Damici'fwiaVmor  mk  in; 
•SHfrtabif  monitor  ampHik 
*ilh  preset  If  vrl  contrail 


■Sealed  mrmbranr  keyboard 
•4  tndcprndc-nl  vqkc  memories 
•FoHnrefecnlKc  Lned  PIT 
«E5DE«ll#lihicWin: 
•SeJetlabk  end  ei  truiirni%»oo 
lane  generator 


Tht  SfiM»h !  h^ie  MUjiy  CiimuE  pur  tocii  Arrw'vur  r#<to 

dejlflt  OP  NTL  inf  uiiltirr  inFunnilllim.  LtejErt  inqiilfkH  invited       ^  ^  30 


USE 


N EL-TECH  LABS  INC  28  Devonshire  Lane 

Londonderry.  NM  03053      (603)  434-8234 


PACKET  RADIO 

ft  y)  for  the 

^  J  J  Apple  Macintosh 

•  Enhances  your  TNC  so  you  can  enjoy 
Racket  Radio! 

•  Split  screen  display  to  separate,  send 
and  receive  data, 

•  Full  Macintosh  User  Interface 

•  TNC  Commands  and  Parameters  on 
pulldown  menus. 

•  Routing  I  We  for  dkgipeater  routes. 

•  File  transfer  using  Session  Layer  protocol* 

•  Command  procedure  files, 

•  Free  upgrades  for  one  year  after  purchase. 

•  Packages  and  supported  TNC*: 

MacPacket/TAPRterm  « ,  $49.95 

-TAPft  r%C  2  -AlA  FE-tn 

-GI.BTMC2A 

MFj  ElcclTuhiLi  MPJ  IJ?D 
-Pji£-Cs«tf>*n  TNC-aup 

MacPacket/TAPRterm $49.05 


TATHTNC-l 


MacPacket/KANterm 

I  KPT  |  VioitltK.il 

available  from  dealers  or  from: 

Brjncomm  Technology 

3155  Resin  Street 

Marietta,  CA  30066 

.Mm.jnicivh  u m  rr*denuifli  inritfcd  <"  A[>pk  Compiler   Inr 
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us  t  covers 
fey  KAGILm 

•  PROTECT  your  GEAR 
■>  Waterproof    PAK  Nylon 

FIVE  Colors 
•  Economical 

•  For  ALL  Amateur  Radio 

Gear^  Vintage    thru 

Solid  State*  .  - 
•  Cuslom  covers 


^:-.W: 


Send  (SASE)Today  for  Brochure, 
Samples  &  Order  Form 

^184 

KAGIL  Dustcovers 
Box  06780   Portland,  OR  97206 


DENTRONICS 

Amateur  Radio  &  Computers 

6102  Oeland  fcoad  •  Flushing,  Ml  48433 
(313)  659-1 776~ 


44 


YOUR  PACKET  CONNECTION 


if 


Kantronics  •  Microiog  ■  AEA  •  Merlin 
Software  for  popular  computers: 


AEA 

Software 

Kantronics 
Software 

MBA-TOR 

Apple 

H-89 

DDX-64 

SWL  TEXT 

IBM 

DQ-64 

Hamsoft 

Amtar 

Hamtex 

Amtorsoft 

Supertap 
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1  FERTIK's 

ALL  NEW! 


VARACTOfi  TUNING  DIODE  Stornan  BB  104  wipec  6:S  1 
PARTS  SPECIAL  computerized  batittt  tifi\p.  taMtoUttt  PCS  Wl 

PS.  PCB.  relay*.  tr«msf  $2.  6  BoTi  $10. 
VACUUM  VARIABLE  UCSL250  lennlntfi  4pf-2GOPf  3KV  $45 
VOITAQE  REaULATDR  T#b-  TL7B3,  1  35V-13SV  T0Om«  UJ£S 
SOU0  STATE  RCLAf  10A  3  32VDC  ccwrtroJ  J6   ?  510 
CStAMtC  YAJHAli£  CAP  2  S-7.5  pt  5/S  I.  6^70  pf  SI  ,5D 
KEYBOARD  MATRIX  4k 4  %»,  2  $15 

POWER  SUPPLY  25V  5  A,  5V  7Atj2V  tSA,  -12V  100m*  $10 
DtPCAPS.lufSOV  1O/S150,  100.  S 12 
CHIP  CAP  lOOOpf  SOV  IOC* 3.  20/SS 
AUDIO  AMP  7W  TBAB10AT  Si. 25,  3/J3  w.'ipocs 
MAQNET  WIRE  'IS  100  ft  .'S3.  200  S 5 
HV  THAKSF  12D.  230V  1300V  (TAP  1 100V}  750m*  S20 
BAR  WD4CAT0R  1D^£D  *  Uiromi  RQOlDOO  S2  6'SlO 
WALNUT  CABIHCT  13.25  W  n  A  25  M  i  6  5  0  S3  2S5 
PROJECT  BOX  MHl.  hingsd  lidl0jiB.Sx4SDSS.  6iS25 
INSTRUMENT  CASE  5  x  5  25  «  1.5  P  AC  -TEC  CMS  £2,445 
METER  PANEL  GE  liorlz  25  O  25  ur  0  50ua  $  1.  6.S5 
VARtSTORS  125V  2/1 J  .50.  5DV  34 1,  175  $1. 
P.S  R£0  13VOC  3A  S22  50  4A  S25 
LAMBDA  SVDC  IDA  RegftFE  S3 5   16*  S*5 
WIRE  SPECIAL  1300. 10130  COAd  #22  »tr  wt\BC  ket  S3 .  2.^  5 
ROTAI?V  SW  5A,  |P1  IP  *S1    API  IP  Sl-SO.  6PJ  IP  M 
fiATOR  CUPS  *'tnsuiatof  b\*cH  IWtl 
CAPS  tmail  s%\a\   22uf  50V  or  20V   lOiri  20V  lOOrSS 
TRAN5F  40VCT  ISA  *2,  345,  PCS  Type  2  *lm*in«  l2VfiOO 

ma  $2,3/15 

Mini  mom  order  $10  PA  flesidems  add  644  plus  Mf*S  s-hipprng 

FERTIK's  ELECTRONICS 
5400  EUa  StTp  Philadelphia  PA  19120 
215-455-2121  ^147 
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The  Mean  Little  Kit 

Triis  24-piecB  kit  of  computer  eiectrorNc  toote  inciudes 
7  screwdnvw  sures.  ad|usiabi«  wrench.  2  pair  pi*3rs. 
wire  stripper,  knrfe.  alignment  loot  stamiess  rule,  hex 
key  sei.  scissors,  2  flexible  files,  burnisher,  soldefing 
iron,  solder  aid,  cotl  of  solder,  and  desoldenng  braid 
H»ghesi  quality  padded  zipper  case  measures  approxi- 
maiefy  6  k  9  *  1-3  4*  inside  Send  check  or  money 
order,  or  charge  VrSA  «  MASTERCARD  We  pay  ihe 
shipping  charges.  Guaranteed  satisfaction  Free  loot 
caiaiog  on  request 
Order  JTK-6  $88.00 

Jensen  Tools  Inc. 

Depl  1 59  7815  3.  46th  St.  -555 

Phoenix,  AZ  85044-5399  (602)  968-6231 
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Crystal 
T  Filters 


For  most  Ham  Rigs  from: 
KENWOOD  •  YAESU  •  HEATHKIT 

Also  Drake  R-4C/7  Une.  COLONS  75S3-B/C 

and  JCOM  FL44A,  FL52A,  FL53A  clones. 

Finest  8-pole  Construction 

ALL  POPULAR  TYPES  IN  STOCK 

CW  •  SSB  •  AM 

ASK  ABOUT  OUR  MONTHLY 

UNADVERTISED 
SPECIALS 

Phone  for  Information  or  to  Order. 

ViSA/MC  or  COD  accepted 
Why  risk  disappointment?  Buy  time- 
tested  Fox-Tango  Ft  iters  to  be  sure! 

FOX-TANGO  Corp.    \ 

Box  15944T  W.  Palm  Bchf  FL  33416 

TeL(305)683     9587 

European  Agmi:  INGOIMTEX,  Post  Fach  3449. 
DS070  Ingotetadi .  west  Germany        ^  S& 


"When  You  Buy.  Say  73" 
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ought  to  be  ashamed  of  your- 
selves," (I  was  22  at  the  time  and 
recently  graduated  from  college, 
But  then,  to  the  ARRL,  I  guess 
anyone  not  collecting  social  secu- 
rity is  stiff  a  "kid") 

"Golfy,  sir.  I  guess  we're  just 
not  working  on  the  same  wave* 
length,"  Isaid, 

'Wavelength!"  shouted  the 
director,  who  was  now  on  the 
verge  of  fosmg  his  voice.  "I  don'l 
think  you  quite  understand  what 
I'm  talking  about.  As  an  affiliat- 


ed club,  you're  ARRL  repre- 
sentatives. We  can't  have  our 
clubs  sending  out  pieces  of  stuff 
like  this!  (He  didn't  really  say 
"stuff/*  but  a  euphemism  for 
animal  excrement,)  Are  you  guys 
nuts?"  (A  point  I  had  never 
considered.) 

With  that,  the  director  told  us 
we  were  an  ex  ARRL-affiliated 
club.  Sigh. 

AF2M  tofd  me  a  few  days  la- 
ter that  he  also  received  a  call 
from  the  director.  According  to 


Bob,  who  was  QRM's  editor, 
the  tone  of  the  conversation  was 
pretty  much  the  same  as  the  one 
I  had  experienced.  Urcfortunate- 
ry,  Bob*  during  the  course  of  the 
chat,  managed  to  describe  a  trip 
the  director  took  at  League  ex- 
pense (o  Switzerland  as  a  'patd 
vacation."  This  was  an  unfortu- 
nate choice  of  words  that  resulted 
in  a  string  of  obscenities  pouring 
from  Bob's  phone,  the  like  of 
which  had  never  even  made  their 
way  into  QBM, 


So,  as  I  reflect  on  this  little  story, 
I  realize  I  may  be  the  only  ham 
club  president  in  amateur  radio 
history  ever  to  have  had  his  club 
officially  booted  out  of  the  ARRL. 
What  a  dubious  honor;  to  be  met- 
aphorically thrown  out  of  the  gales 
of  225  Main  Street  and  made  to 
eat  the  bitter  dust  of  Newington, 
Connecticut. 

Don't  believe  me?  Then  check 
the  Callback  for  WA2DCS. 

You  know,  I'm  just  not  a 
joiner.B 


TTY  L 


III 


P 


Marc  I.  Leavey,  M,D.  WA3AJR 
6  Jenny  Lane 
PikesviifeMQ  21208 

Okay,  everybody— HAPPY 
NEW  YEAR!  "What's  that?  He 
said,  'Happy  New  Year'?"  "He 
must  be  daft— he  started  off  last 
month's  column  that  way." 
"Doesn't  he  know  that  this  is 
February?" 

Well.  yes.  I  do  know  that  this  is 
February,  but  the  wish  remains. 
Why?  Well,  let  that  be  my  chal- 
lenge for  the  month.  But  I  will  tell 
you  this— the  wish  is  sincere  and 
appropriate.  And,  a  roll  of  Tele- 
type* paper  tape  to  the  first  of  you 
who  tells  me  why  the  greetings  are 
in  order.  Want  a  hint?  Consider 
the  prize. 

Software  Solution 

Now,  on  to  the  matters  at  hand. 
Last  month  I  presented  one  man's 
solution  to  the  * 'carriage  return 
delay"  problem  with  a  Teletype 
teleprinter  connected  to  a  com- 
puter. His  was  a  hardware  solu- 
tion. [  promised  you  an  answer  in 
software.  Rgr  1  is  a  flowchart  of 
the  proposed  solution. 

Following  along,  you  will  notice 
that  a  diversion  is  placed  in  the 
character  output  routine,  via  a 
convenient  RAM  hook  provided 
by  the  author  of  CoCo  Basic. 
Once  you  are  sure  that  the  device 
selected  is  the  printer  (DEVNUM 
-  -2  or  $FE),  you  see  if  the  char- 
acter being  sent  is  a  carriage  re- 
turn. If  it  ist  a  flag  is  set  to  remem- 
ber this  fact.  If  not,  and  the  ftag  is 
not  already  set,  the  character  is 
sent  out  the  normal  way.  If  the  ftag 
is  set,  however,  the  program  loops 
to  waste  some  time,  while  the  car- 
riage returns.  By  the  way,  if  you 
wanted  to,  you  could  insert  a  few 
fines  of  code  here  to  send  out  a 
line-teed  character,  for  those 


Number  26  on  your  Feedback  card 

printers  that  require  a  separate 
line  feed. 

Program  listing  1  is  an  assem* 
bly-language  listing  of  the  pro- 
gram alluded  to  in  the  flowchart.  It 
is  written  In  position-independent 
code  so  users  of  16Kf  32K,  and 


can  hold  up  to  255  characters 
and  can  be  loaded  from  or  saved 
to  disk. 

Incoming  traffic  can  be  saved 
directly  to  disk,  and  file  transmis- 
sions can  be  interrupted  so  that 
you  can  put  in  an  identifier  or  ask 
for  a  quick  confirmation  of  re- 
ceipt—or just  say,  "Hi," 

Do  I  have  to  include  the  obvi- 
ous? Sure,  COMMPRO  operates 
on  Murray  (Baudot),  ASCII,  CW, 


■ 


"Kantronics'  UTU  will  allow 

about  any  computer  capable  of 

driving  a  modem  to  interface 

with  an  amateur  transceiver. " 


64K  CoCos  should  have  no  prob- 
lems installing  it.  For  all  I  know,  it 
might  even  run  on  a  CoCo  3. 

COMMPRO 

A  few  months  ago,  I  noted  a 
software  glut  for  the  Z-SO  TRS-60 
computers.  As  if  by  magic  (fat 
chance),  guess  what  I  received  In 
the  mail?  Lew  Mclntyre  KB6IC 
of  Omaha,  Nebraska,  tells  me 
of  his  program,  "COMMPRO/' 
for  the  TRS-80  Model  4/4P/40 
computers. 

Lew's  program ,  .  wait,  let  me 
tell  you  what  Lew  says  about 
COMMPRO:  "WAIT!  Here  is  the 
program  you  have  been  watting 
fori  Written  in  Alcor  Pascal  specifi- 
cally for  the  Model  4h  the  program 
is  fast  and  powerful.  It  provides 
you  with  keyboard  procedures 
thai  are  customized  for  reaMime 
data  communications," 

Some  of  the  features  this  pro- 
gram includes  are  a  split-screen 
display  (featuring  sixteen  80-char- 
acter  lines  for  receive  and  five  BO 
character  lines  for  transmit)  and 
two  status  lines  (one  dedicated  for 
a  Kantronics  UTU  and  one  main- 
taining system  status  informa- 
tion). Ten  buffers  are  recallable 
with  one  key  each;  each  buffer 


even  AMTOR,  and  has  enough 
bells  and  whistles  for  a  one-horse 
sleigh.  (Remember  that  I  write  this 
a  few  months  before  you  read  it!) 
Anyway,  the  whole  thing  costs 
but  $30t  and  I'm  sure  Lew  would 
be  glad  to  answer  any  more  ques- 
tions you  might  have.  Drop  him  a 


line  at  3711  Gayle  Avenue,  Oma- 
ha NE  68123,  and  don't  forget  to 
tell  him  you  read  about  COMM- 
PRO in  RTTY  Loop. 

Kantronics  UTU 

I  mentioned  the  Kantronics 
UTU  above,  and  did  not  say  much 
more  about  it  than  the  name.  Well, 
a  letter  from  Travis  Brann,  the 
Technical  Services  Manager  at 
Kantronics,  arrived  the  other  day 
with  some  information  that  may  be 
of  more  than  a  little  interest  to 
many  of  you.  One  of  the  common 
questions  lately  has  been  of  the 
"How  do  I  get  my comput- 
er onto  RTTY?*1  variety.  Travis 
points  out  that  their— and  1  might 
presume  others'— line  of  "smart1* 
terminals  will  allow  about  any 
computer  capable  of  driving  a 
modem  to  interface  with  an  ama- 
teur transceiver. 

Looking  at  Kantronics1  Univer- 
sal Terminal  Unit,  also  known  as 
the  UTU,  one  can  get  an  apprecia- 
tion for  just  what  a  "smart"  termi- 
nal is.  The  classic  terminal  unit 
acts  as  a  translator  between  the 
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Fig.  1.  Program  flowchart. 
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* 

* 

* 


******** 


** 


0167 

0000  BE  0168 
0003  AF  8D   0035 
0007  B6  0167 
000A  A7  8D   002D 
000E  30  8D   000B 
0012  BF  0168 
0015  86  7E 

7  A7  8D   014C 


001B  39 

001C  00 
001D  81  FE 
001F  26  1A 
0021  0D  1C 
0023  26  08 
0025  81  0D 
0027  26  120 
0029  0C  1C 
002B  20  0E 
002D  34  10 
002F  8E  FFFF 

0032  30  IF 
0034  8C  0000 
0037  26  F9 
0039  35  10 

003B  00 
003C  0000 

0000 


00100 

00110 

00120 

00130 

00140 

00150 

00160  HOOK 

00170  * 

00180  START 

00190 

00200 

00210 

00220 

00230 

00240 

00250 

00260 

00270  * 

00280  CRFLAG 

00290  OUTDLY 

00300 

00310 

00320 

00330 

00340 

00350  SETDLY 

00360 

00370  DELAY 

00380 


PROGRAM  TO  ADD  A  DELAY  AFTER 
CARRIAGE  RETURNS  TO  ALLOW  A 
MECHANICAL  TYPE  BASKET  TO 
RETURN 


RTTY  LOOP   FEB  1987 


(C)  1986 
EQU 

LDX 
STX 
LDA 
STA 


MARC 
5167 


I.  LEAVEY,  M.D 


******** 
*  * 


HOOK+1 
EXIT+1, PCR 
HOOK 

EXIT, PCR 
LEAX  OUTDLY, PCR 


STX 
LDA 
STA 
RTS 


HOOK+1 
HOOK, PCR 


FCB   0 
CMP A  #$FE 
BNE   EXIT 
TST   CRFLAG 
BNE   DELAY 
CMPA  #?0D 
BNE   EXIT 
INC   CRFLAG 
BRA   EXIT 
PSHS  X 
LDX   #$ FFFF 


00390 


ADJUST  THIS  CONSTANT  AS  NEEDED 


00400  DLOOP 
00410 
00420 
00430 
00440  * 
00450  EXIT 
00460 
00470  * 
00480 


LEAX  -1,X 
CMPX  #?0 
BNE   DLOOP 
PULS  X 


FCB 
FDB 


0 
0 


END   START 


Program  listing  f,  Adds  a  delay  after  a  carriage  return  to  afiow  a  meehanicai-iype  basket  to  return. 


signal,  normally  audio  from  a  re* 
ceiver  or  to  a  transmitter,  and  a 
local  loop,  either  a  current  loop  for 
a  conventional  teleprinter  or  RS- 
232  levels  for  a  computer  func- 
tioning in  a  terminal  mode.  That's 
itt  maybe  some  kind  of  selective 
catling,  but  there  are  no  other 
"smarts"  on  board. 

These  new  smart  terminal  units 
change  all  that.  The  UTU.  for 
example,  has  its  own  internal  mi- 
crocomputer, which  allows  any 
personal  computer  running  a  ter- 
minal program  to  interface  on  ei- 
ther RS-232  or  TTL  levels,  and 
function  as  a  full-featured  RTTY 
machine.  Accessing  the  UTU  is 
through  an  internally  generated 
menu,  and  simple  keyboard  com- 
mands control  all  operations, 

The  unit  supports  transmission 
and  reception  of  CW  from  six  to  99 
words  per  minute;  Murray  RTTY 
on  60,  67T  75.  100.  and  132  words 
per  minute;  ASCII  at  T10,  150, 
200,  and  300  baud:  and  AMTOR 
modes  A,  B,  and  L  All  RTTY  shifts 
are  received,  although  transmis- 
sion is  only  supported  at  170-Hz 


shift.  While  an  internal  LED  bar- 
graph  tuning  indicator  is  avail- 
able, conventional  oscilloscope 
outputs  are  provided  for  those 
who  tike  to  watch  flickering  green 
ovals. 

Check  out  some  of  the  Kantron- 
ics  line  at  your  focal  dealer,  or 
drop  them  a  note  directly  at  1202 
East  23rd  Street,  Lawrence  KS 
66046,  and  mention  my  name, 
OK?  By  the  way,  next  month  HI 
tell  you  how  to  hook  up  a  UTU  or 
other  "smarty"  to  quite  a  variety 
of  personal  computers. 

One  ham  who  has  done  just  that 
is  Robert  L,  Bobst  K0SGE  of  Earl- 
ham,  Iowa.  Robert  says  that  he  is 
a  newcomer  to  computers  and 
RTTY,  and  has  enjoyed  much  of 
what  has  been  covered  in  this 
column.  Anyway,  he  is  using  a 
Kantronics  UTU,  driven  by  a 
Tandy  Color  Computer  using  their 
Videotex  terminal  package.  His 
ham  setup  is  a  Kenwood  TS-180 
with  C  W  filters. 

He  finds  that  the  UTU  tunes 
very  wet]  with  its  visual  LED  bar- 
graph  display  and.  with  the  FSK 


filters  in  the  Kenwood,  it  is  ex- 
tremely sharp.  The  drawback  is 
that  the  FSK  filters  are  on  the 
wrong  sideband  on  forty  and 
eighty  meters. 

Also,  he  says  the  setup  fs  'like  a 
straight  key,  it  keeps  you  honest/1 
Robert  says  that  with  no  hard  copy 
facility  and  no  way  to  review  the 
text  before  it  is  sent,  communica- 
tions are  more  "Jive/*  and  typing 
mistakes  and  small  hesitations 
impart  a  lot  of  information  about 
yourself  and  your  contact. 

I  might  note  that  this  is  more  a 
function  of  the  terminal  program 
you  are  running  than  the  UTU, 
Even  a  public  domain  terminal 
program  for  the  CoCo  such  as 
Mickey  Term  (available  on  both 
Delphi  and  CompuServe  in  the 
CoCo  SIGs).  which  supports 
keystroke  buffers,  may  help  in  fa- 
cilitating some  of  your  "live"  prob- 
lems. Good  luck,  and  thanks  for 
writing. 

Sundry  Items 

Welcome  to  new  subscriber  Bill 
Porter  KD9MR  of  Zion,  Illinois. 


Hope  you  enjoy  the  wide  variety 
of  material  here  in  73,  Bill,  and 
take  the  time  to  fill  in  that  ,+bingo 
card."  Use  it  to  get  valuable  infor- 
mation from  our  advertisers,  and 
to  give  valuable  information  to  us, 
about  what  you  like  within  these 
pages. 

I  don't  know  how  "fabled"  rt  is, 
Jrm  Zimmerman  KG6Vf  of  Lan- 
caster, California,  but  I  am  happy 
to  send  you  the  list  of  reprints  of 
old  RTTY  Loops.  There  is  material 
in  there  for  novices  and  old  hands 
alike.  Happy  to  mail  a  fist  to  any  of 
you;  just  send  a  self-addressed, 
stamped  envelope  to  me  at  the 
above  address,  and  be  a  bit  pa- 
tient, I  do  drag  my  feet  a  tad  now 
and  then. 

Speaking  of  "fabled'  items, 
greetings  to  Steve  Rosman 
KA2YRA  of  Fresh  Meadows,  New 
York.  Steve  is  using  an  OSI — 
that's  Ohio  Scientific  for  you  new- 
comers—computer. On  RTTY, 
Steve?  As  I  recall,  OSI  used  to 
use  several  CPUs  in  their  com- 
puters. Wonder  which  one  you 
have. 

Cordial  Hi-Ho-RTTY'O  greet- 
ings to  some  more  of  our  friends: 
C-  D.  Campbell,  Jr.  AA4UM  of 
Madison  Heights,  Virginia;  Jim 
New  WA4DHD  of  Griff inT  Geor- 
gia; Wayne  King  N2WK  of  Roch* 
ester,  New  York:  and  all  the  oth- 
ers who  have  dropped  along  this 
line  or  that  over  the  last  few 
months. 

The  information  flow  into  this 
station  continues  at  a  record 
pace.  Feel  free,  no — do  more  than 
that — I  encourage  you  to  drop 
me  your  questions  and  comments 
on  RTTY,  digital  communications, 
and  computers.  Send  written 
comments  to  me  at  the  address 
at  the  head  of  this  column,  or 
electronic  ones  to  me  via  Compu- 
Serve (ppn  75036,2501)  or  Delphi 
mail  (username  MARWA3AJR). 
J  try  to  answer  all  questions  re- 
ceived, either  personally  or  in 
the  column,  t  don't  promise 
speedy  responses,  but  I  do  re* 
spond. 

I  was  not  kidding  about  the  lit- 
tle contest  up  front.  The  first 
correct  response  received,  as  de- 
termined by  postmark  on  Postal 
Service  letters  or  electronic  dating 
on  E-mailT  to  the  "Happy  New 
Year"  question  will  win  the  re- 
s ponder  a  genuine  roll  of  RTTY 
punch  paper  tape — unpunched, 
of  course.  Now,  this  should  be 
interesting, 

Tve  promised  you  a  few  things 
for  next  month,  Til  keep  those 
promises  and  add  even  more  in 
next  month's  RTTY  Loop.B 
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A  MS  ATS 


Andy  MacAtlister  WA5ZIB 
2310  Romayor  Court 
Peartand  TX  77531 

AMSAT  GENERAL  MEETING/ 
SPACE  SYMPOSIUM  1986 

Take  a  cool  November  week* 
end  in  Dallas,  add  about  150  dedi- 
cated satellite  enthusiasts,  mix  in 
some  of  the  world's  foremost  ham 
satellite  designers  and  support- 
ers, and  you  end  up  with  the  1 986 
AMSAT  NA  (Radio  Amateur  Satel- 
lite Corporation  of  North  America) 
General  Meeting  and  Fourth  An* 
nual  Space  Symposium.  This  an* 
nuaJ  meeting  gives  us  a  status  re- 
port on  AMSAT  and  helps  shape 
our  direction  for  the  future. 

Presently,  our  most  exciting 
satellite  activity  centers  on  the 


Photo  A.  Dr.  Tony  England 
W0ORE  talks  about  future  ham* 
in*$pace  activities  at  the  AMSAT 
Space  Symposium. 


Number  1 7  on  your  Feedback  card 

experiments  with  the  digital  tran- 
sponder (mode  JD)  on  board  Fuji- 
OSCAR  12,  At  the  Space  Sym- 
posium, JAMSAT  (the  Japanese 
affiliate  of  AMSAT  NA)  presi- 
dent Harry  Yoneda  JA1ANG  dis- 
cussed the  challenges  faced  by 
those  responsible  for  the  success 
of  FO-12. 

Former  AMSAT  NA  president 
Dr.  Tom  Clark  W3IWI  (Photo  B) 
demonstrated  a  prototype  modem 
to  allow  a  standard  packet  TNC 
access  to  the  Manchester-encod- 
ed PSK  used  for  mode  JD  on  the 
satellite.  The  version  Tom  demon- 
strated included  circuitry  from  the 
JARUJAMSAT  PSK  demodulator 
described  in  the  August,  1986,  is* 
sue  of  QEX and  modulators  Rede- 
veloped in  conjunction  with  TAPR 
(Photo  C).  A  full  kit  or  semi-kit  at 
parts  should  be  available  from 
TAPR  soon  if  interest  is  sufficient. 

A  British  version  by  James 
Milter  G3RUH  has  been  available 
for  several  months.  Although  the 
circuit  is  somewhat  simpler  than 
the  JAMSAT/TAPR  version,  it  has 
been  tested  and  is  rather  easy  to 
build.  U  is  presently  in  stock  at 
Radiokit.  Box  973,  Pelham  NH 
03076;  (603J-635-2235.  The  com- 
plete kit  is  available  for  $99  (not 
including  cabinet;  requires  power 
supply).  Just  the  PC  board  and 
instructions  cost  $24.99.  A  cabi- 
net is  available  for  SI  2.  (T here  is  a 
flat  $4  shipping  and  handling 
charge— non-U. S.  orders  please 
inquire.) 

I  have  found  the  G3RUH  ver- 
sion to  be  quite  functional.  Note 
the  FCM  2  PSK  telemetry  in  Fig.  1 . 
This  is  just  a  small  portion  of  the 
tens  of  thousands  of  bytes  of  data 
received  with  the  G3RUH  board 


8JUAS>BEAC0NcJAS-l  RA  86/11/16  02:27:50 
002  676  647  647  701  877  888  862  003  273 
648  002  548  591  532  576  578  580  689  002 
721  715  723  717  767  67B  927  000  000  000 

010  111  100  000  100  000  001  000  000  000 


8J1JAS>BEAC0N:JAS-1  M0  86/11/16  02s 27s 52 

Te 1 emet ry  I n f or ma t i  an : 

#00 ( 1st ): sal ar    cell  current 

#01 (2nd >i battery  current 

#02 (3rd) : battery  voltage 


■    1.91*(N-43        mA 

=    3.81*(N-52S)mA 
-    N/ 1000*2 1.0       v 


8J1JAS>BEAC0N;JAS-1    Ml    86/11/16    02s 27: 53 

86/11/15    17*10:00   JTD   ON 

yy/niti/dd    hhsmmsss   JTD    OFF 

yy/nwn/dd   hhsmmsss   JTD   OH 

yy/mm/dd  hh:mm:ss  JTD  OFF 

yy/mm/dd  hhsmmiss  JTD  ON 

yy/mm/dd  hh:nim;ss  JTD  OFF 

yy/mm/dd  hh:mmsss  JTD  ON 

yy/*niti/dd    hhfffrtisss    JTD    OFF 


Fig,  7.  FujiOSCAR  12  telemetry  and  information  received  from  the 
digital  beacon.  AX \25  protocol  with  PSK  modulation. 


on  a  single  mode-JD  pass.  The 
PSK  signals  from  FO-12  are  quite 
strong  on  a  beam  antenna  with  a 
simple  preamplifier. 

Any  differences  in  performance 
between  the  TAPR  and  G3RUH 
units  will  likely  be  overshadowed 
by  the  signal  levels  present.  When 
the  ■"mailbox"  software  is  loaded 
into  the  FO-12  computer,  activity 
will  be  much  more  exciting  than 
just  copying  telemetry. 

Interfacing  an  FO-12  modem  to 
a  typical  amateur  radio  satellite 
station  is  not  easy.  Note  all  of  the 
interconnections  shown  in  Fig >  2. 
In  addition  to  microphone,  PTT, 
and  speaker  connections,  digital 
control  of  the  receiver  is  neces- 
sary to  counter  Doppler  shift  dur- 
ing the  satellite  pass.  Wiring  mod- 
ifications are  necessary  inside 
your  TNC.  The  end  result  is  quite 
satisfying,  but  it  is  a  lot  of  trouble 
to  make  the  custom  inclusion  of 
the  new  modem. 

PSK  has  a  1 0-20-dB  advantage 
over  the  typical  Bell  202  AFSK  FM 
in  common  use  on  VHF  today. 


Photo  B.  Former  AMSAT  presi- 
dent Dr.  Tom  Clark  W3IWI  ex- 
plains pha$e*$hift  keying  with  the 
Fuji-OSCAR  12  digital  mode.  Photo  C.  The  JAMSA  TfTAPR  FO- 12  modem  on  top  of  a  TAPR  TNC, 
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Although  PSK  is  our  only  way  to 
receive  the  digital  signals  from 
FO-12,  we  may  also  see  this  form 
of  signal  modulation  become 
quite  common  for  terrestrial  use 
as  the  advantages  become  more 
apparent. 

OSCAR  10 

Fuji-OSCAR  12  isn't  the  on- 
ly hamsat  in  the  sky.  Even  with 
its  declining  memory,  AMSAT- 
OSCAR  10  has  been  released  for 
"guarded"  use  whenever  the 
transponder  is  turned  on.  Since 
there  is  virtually  no  control  over 
spacecraft  attitude  {its  orienta- 
tion in  space),  signal  levels  and 
operating  schedules  are  impossi- 
ble to  guess.  AMSAT  vice  presi- 
dent for  operations  Ralph  Wallio 
W0RPK  (Photo  D)  presented  a 
failure  analysis  of  AO-10  at  the 
Space  Symposium.  The  most  sig- 
nificant fault  noted  was  the  radia- 
tion damage  sustained  by  the  In- 
tegrated Housekeeping  Unit  (IHU) 
memory, 


Photo  0,  AMSAT  vice-president 
for  operations  Rafph  Wallio 
W0RPK  presents  the  OSCAR  10 
status  and  engineering  report* 
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Dr.  Martin  Sweeting  G3YJ0  of 
the  University  of  Surrey  discussed 
the  continued  operation  of  the 
UoSAT  series  of  amateur  space- 
craft, UoSAT-OSCAR  9  and 
UoSAT-OSCAR  1 1  continue  to 
send  telemetry  in  many  modes  in- 
cluding voice.  CW,  and  ASCII  to 
monitoring  stations  the  world 
over.  Predictions  on  the  life-ex- 
pectancy of  the  remaining  RS 
satellites  were  impossible,  but 
new  replacements  may  be  just 
over  the  horizon. 

The  Future 

Looking  to  the  future  was  an 
AMSAT  activity  shared  by  all  par- 
ticipants at  the  Dallas  meeting. 
What  frequencies  will  the  new  RS 
birds  use?  What  experiments  will 
be  on  board  the  next  UoSAT? 
What's  the  status  of  the  French 
Arsenne  project?  What  can  we  ex- 
pect from  the  digital  experiment 
on  Phase  3C,  OSCAR  10s  re- 
placement? What  will  the  new 
modes  be  like?  Two  very  far- 
reaching  projects  on  the  active  list 
for  the  future  include  the  Packet 
Technology  Satellite  Experiment 
and  studies  on  the  possibilities  for 
Phase  4  (geosynchronous  ama- 
teur radio  satellites). 

The  PTSE  project  is  based  in 
the  Houston  area  and  may  include 
a  series  of  small  low-earth-orbit 
(LEO)  satellites  demonstrating 
packet  "digis"  with  "mailboxes" 
in  space.  The  space  hardware  will 
allow  uncomplicated  ground  sta- 
tions using  a  standard  TNG  and 
FM  two-meter  rig  with  a  simple 
"omni"  antenna  and  moderate 
power.  The  user  will  be  able  to 
"connect/'  and  then  retrieve  and 
leave  messages  on  the  system. 
Since  the  first  stage  of  the  project 
depends  on  the  use  of  the  space 
shuttle,  it  will  be  a  long-term  un- 
dertaking. 

Projecting  even  further  is  the 
Phase  4  project-  The  attendees  at 
the  Space  Symposium  showed 
their  intense  interest  for  geosyn- 
chronous hamsats  by  packing  the 
meeting  room  for  AMSAT  vice 
president  for  engineering  Jan 
King  W3GEY*s  technical  review  of 
the  topic.  This  was  at  7:30  a.m.  on 
Sunday.  In  addition  to  all  of  the 
fantastic  possibilities  of  a  satellite 
suspended  over  one  area  of  the 
earth,  Jan  pointed  out  the  enor- 
mous cost  in  time  and  money 
needed  to  pursue  the  project. 

Some  of  the  goals  of  Phase  4 
include  spectrum  occupancy  of 
the  VHF,  UHR  and  microwave 
bands  and  public  benefit  with  edu- 
cation, emergency  preparedness, 
and  international  exchange.  In- 
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Fig.  2.  Block  diagram  of  the  equipment  needed  forFO- 12  digital  mode. 


volvement  from  other  amateur-ra- 
dio and  space-community  groups 
will  be  necessary  due  to  the  large 
scope  of  the  project.  Phase  4  will 
not  include  simple  satellites.  They 
will  be  very  sophisticated,  tech- 
nology-bending experiments  in 
space  using  many  untried  con- 
cepts for  efficient  and  powerful 
amateur  communications.  AM- 
SAT NA  has  approved  funding  for 
the  feasibility  studies. 

Satellite  Tracking 

Enough  of  these  crystal-ball 
sessions.  There  are  other  projects 
closer  to  the  present,  but  before 
you  can  pursue  ANY  satellite  ef- 
fectively, you  will  need  to  know 
where  the  spacecraft  are  and 
where  to  listen.  You  need  tracking 
information. 

Tracking  can  be  a  simple  task 
with  the  help  of  a  number  of  aids 
ranging  from  inexpensive  me- 
chanical plotting  devices  to  com- 
pletely automated,  computer-driv- 
en rotator  systems.  Each  method 
differs  in  cost,  function,  and  com- 
plexity. The  correct  one  for  you 
will  depend  as  much  on  your  pref- 
erences and  needs  as  on  the 
status  of  your  checking  account. 

Manual  Tracking 

For  many  years,  manual  track* 
ing  aids  have  been  the  primary 
tools  used  by  satellite  chasers  to 
keep  tabs  on  OSCAR  and  RS 
satellites.  Those  aids  usually  con- 
sist of  a  polar  projection  map  and 
some  clear  overlays  imprinted 
with  signal-acquisition  circles  and 
satellite  ground  tracks. 

An  acquisition  circle  shows  the 
maximum  range  of  the  satellite 
and  thus  its  accessibility  to  a 
ground  station-  The  ground  track 
shows  the  path  of  the  satellite  pro- 
jected over  the  earth's  surface. 
Together,  they  provide  a  graphic 
means  of  finding  usable  passes 
and  give  information  tor  accurate- 
ly orienting  antennas  toward  the 
passing  satellite. 

With  the  help  of  an  orbital  calen- 
dar (such  as  those  available  from 
Project  OSCAR,  PO  Box  1136, 
Los  Altos  CA  94022)  the  times  and 


longitudes  of  ascending  equatori- 
al crossings  can  be  determined. 
Used  in  conjunction  with  the  man- 
ual tracking  aid,  the  information 
quickly  gives  you  passes  that  will 
be  in  range  of  your  station  and  the 
times  that  a  satellite  will  be  above 
your  horizon. 

Manual  tracking  works  quite 
well  for  low-orbiting  satellites, 
such  as  FO-12T  and  permits  you 
to  visualize  the  path  of  the  satel- 
lite as  it  travels  around  the  earth. 
With  some  modifications,  those 
aids  can  be  adapted  for  use  with 
OSCAR  10  and  other  satellites 
with  high  elliptical  orbits,  but  the 
chore  can  be  difficult.  Because 
the  orbital  altitude  is  no  longer 
constant,  and  due  to  other  orbital 
characteristics,  the  ground  track 
is  continually  changing.  Thus,  a 
new  overlay  is  required  every  six 
weeks  or  so, 

Manual  tracking  aids  can  be 
built  or  purchased.  The  ARRL 
sells  its  OSCARLOCATOR  pack* 
age,  and  ZRO  Technical  Devices 
(PO  Box  11,  Endicott  NY  13760} 
markets  a  device  called  the  Satel- 
Jipse.  Instructions  on  how  to  put 
together  and  use  a  manual  track- 
ing system  can  be  found  in  The 
Satellite  Experimenter's  Hand- 
book by  Martin  R.  Da vi doff 
K2UBC  (available  for  $10  from 
AMSAT,  PO  Box  27,  Washington 
DC  20044). 

The  cost  of  a  manual  tracking 
aid  is  minimal  and  preparing  it  for 
a  pass  requires  little  time.  Howev- 
er, some  effort  is  required  to  keep 
up  with  the  latest  equator-cross- 
ing information. 

Computer  Tracking 

The  home  computer  has  be- 
come an  increasingly  popular  tool 
for  keeping  track  of  amateur  satel- 
lites. With  a  good  tracking  pro- 
gram and  printer,  one  can  make 
accurate  orbital  predictions  and 
generate  a  detailed  plot  for  weeks 
or  even  months  into  the  future. 

Excellent  programs  are  avail- 
able for  the  C-64,  IBM  PC  and 
clones,  and  many  others,  Pro- 
gram complexity  varies  from  one 
machine  to  another.  Some  pro- 


grams provide  only  a  tabular  list* 
ing  of  times  and  antenna  pointing 
angles,  while  others  can  keep  up 
with  many  satellites,  constantly 
updating  their  positions  on  a  map 
of  the  earth.  There  are  several 
sources  of  tracking  software.  A 
good  place  to  start  is  the  AMSAT 
Software  Exchange  at  the  ad- 
dress noted  above. 

The  ultimate  tracking  system  is 
one  that  will  automatically  find  a 
chosen  satellite  and  then  aim  the 
antennas  for  you,  Such  a  system 
uses  special  interface  circuitry  to 
tie  the  computer  to  the  antenna 
rotator.  Of  course,  specialized 
software  is  also  needed  to  deter* 
mine  antenna  orientation  and  to 
keep  the  antenna  aimed  at  the 
predicted  satellite  position.  If 
you'd  like  to  go  the  home-brew 
route,  there  was  an  article  in  Orbit 
Magazine,  issue  1 1 ,  for  the  Apple 
computer.  The  September,  1986, 
issue  of  OST has  an  article  about 
an  RS-232  connected  antenna 
positioner. 

Spectrum  West  of  Seattle, 
Washington,  markets  an  interface 
for  the  ViC-20,  Timex  1000,  and 
C-64  in  conjunction  with  poten- 
tiometer rotators  such  as  the  Ken- 
pro  KR400/5GG  series.  Encomm 
of  Dallas,  Texas,  recently  re- 
leased an  interface  cartridge  that 
plugs  into  the  game  port  of  the 
C-64  or  C-128.  It  is  designed  for 
the  Kenpro  5400A  or  5600A  rota* 
tors  and  works  with  the  C-64  Map- 
trak  program  sold  by  AMSAT.  This 
unit  will  not  work  with  the  older 
control  boxes  for  the  5400  and 
5600.  The  older  units  do  not  have 
thermal  cut-offs  which  are  re- 
quired for  use  with  the  interface, 
Encomm  promises  an  IBM  ver* 
sion  soon  that  will  use  the  serial 
port.  It  will  also  work  with  the  PCjr. 

If  you  already  own  a  computer 
or  have  access  to  one,  your  best 
bet  is  to  get  a  satellite  tracking 
program.  If  computers  are  not  for 
you,  a  manual  tracking  device 
will  keep  you  pointed  in  the  right 
direction,  Remember  that  satellite 
tracking  is  not  difficult  to  learn,  It 
will  help  you  make  contacts  via 
(he  highest  repeaters  around. ■ 
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Optional  AC  adapter  with  DC  and  mobile  cords 

available  S&ST      $9*95 

Call  and  talk  with 
Paul  WB4W1G  or 
Dt   "SM.WA4DRV 

P.O.  Box  17015.  Plantation.  FL  33318 

305-476-8580  ^46 


Charge-Rite 


WE  STOCK: 

AEA,  ALINC0,  AMP  SUPPLY  CO., 
ARRL  PUBLICATIONS,  ASTR0N, 
B  &  W.  BENCHER,  BUTTERNUT, 
CONNECT  SYSTEMS,  DIAWA, 
HEIL,  HUSTLER,  IC0M,  KAN- 
TR0NICS,  KENPR0,  KLM,  LAR- 
SEN,  MFJ,  MINI  PRODUCTS, 
MIRAGE,  M0SLEY,  NYE  VIKING, 
S0MMER.  SONY,  SPIDER  AN- 
TENNAS, TEN-TEC,  TELEX 
HY-GAIN,  TRYL0N  WSE  DOCK- 
BOOSTER,  YAESU. 


Your  Dollar  will  go  further  In  Canada; 
Call  Today  To  See  How  Far!! 

UPS  SERy^^^WKE  US  MARKET 

SPECIAL  OFFER 

1COMBP3  BA1TERY  PACK 
US  $19.95  Postpaid 

inclnJctCH2iCb>r[er 

(Total  ¥k1wv  653.75!| 

Supplies  Limited,  *o  Ete*ler* 

COM- WEST  RADIO  SYSTEMS 

8 1 79  Main  Street 
Vancouver,  BC  Canada  V5X  3L2 

(604)321-1833 

Credit  Allowed  For  Toll  Calls 


Super  ComShack  64 

Repeater  Controller/Dual  Remote/flutopatch 


rsystem  control  interface 


Cartridge  Option 


\k 


Repeater  TX/Rx 


KF.  Remote  Bess 
2nd  Remote  or  link 


MiliiiMiIilWEI 


mm 


uasfi 


CODE  PRACTICE 

INCLUDED!  TURN 
IT  ON  WITH  YOUR 
ACCESS  CODE  f 

^ 


duplexer 


Relay  option 


The  Super  Comshack 
has  features  never 
before  available  & 
the  cost  Is  so  low  II 


Super  Repeater  Controller 

*Remotety  programable  with  Touchtones/  change  up 

to  9  sets  of  access  codes  &  parameters  from  HJI 
"Synthesized  speech  consisting  of  high  quality 

male  or  female  digitized  human  voice 
*Duel  Remote  base  (KF.  and  v.KF.) 
•Autopatch  and  Repeater  Controller 
*P  rogremec  la  CW  or  voice  I D  and  courtesy  beep 
•Automatic  voice  clock  &  activity  timers 
♦Multiple  commands  can  be  executed  at  once 

(up  to  1 6  digits  per  command  string) 
*5ub-eudtble  tone  compatible 
♦Alarm  clock  &  auto-excute  command  string! 
♦Optional  cartridge  el iminatesdtsfc  drive 

Special  Club  Features 
•Generates  random  coda  practice  ^  a*ry  speed  with 

voice  reodbacfc  after  each  20  random  cote  group! 
♦Set  CW  speed  &  pitch  from  your  H  J. 
♦5  touchtone  defined  voice  ID  tell  messages! 
Autopatch  Specifications 

•300  Touchtone  loadable  Autodial  numbers 
plus  10  Emergency  Autodial  (quick  access) 

*300  Reverse  patch  call  signs  uploaded  from 
your  H  T  /general  or  directed  page  modes 

•Incoming  caller  receives  voice  message  &  may 
select  the  station  to  be  paged  with  3  digit  code 

*  Phone  number  memory  readbecfc 

•Toll  restrict- leading  I/O  and  3  digit  prefix 

•Full  or  half  duplex  (repeater  on/off) 

•Storage  of  MCI  /Sprint  access  codes 

•Call  waiting  allows  switching  to  second  phone  line 

•Toochtones  are  regenerated  onto  the  tel /speed  dial 

•Touchtone  or  dial  pulse  mode 

♦Ring  detected  while  in  all  remote  modes 

•Last  number  redlal  memory 

•Single  digit  resets  autopatch  to  dial  tone 


Dual  Remote  Base  Specifications 

*  H.F,  remote  supports:  Veesu  FT-757/767/980 
Kenwood  TS- 440/940.  I  com  IC-  735 

•2nd  remote  or  link  supports:  Yeesu  FT  727  (  VHF  & 
UHF);  Kenwood  7950/TS- 2530/70  series  with 
RAP  1(  Remote- a -Pad) 

*  1 0  H.F.  Memory  channels/enter  or  recall 
•Automatic  USB/LSB/FM/AM  mode  select 
•Scan  up/down,  fast/slow,  or  lOOhz  steps 
•Control  CS-6  relay/latch  /master  reset  /Staus 
♦H.F7V.H  J.  Monitor  or  TX  enable 
•AH  control  Inputs  ere  voice  confirmed  including 

frequency,  mode,  seen  status,  time,  outputs  on/off 

*  autopatch  audlable  ring/ page  while  in  all  modes 

System  Options 

•a  Relay  control  (CS-6)  S  79.95 
+  3  DPDT  2A  relays,  5  open  collector  outputs 

*  user  defined  2  letter  function  name 

*  on/off  position  user  defined 

*  automatic  PTT  fan/blower  control  line  enables 
when  repeater  or  any  PTT  line  is  activated 

•Optional  CMOS  auto- boot  72k  EPROM  Cartridge 

programmed  with  your  parameters  $99.95 

*RAP  1  Keypad  controller  for  VHF  remote  S  1 49,95 
^^ 

(model  C5645$349.95  (wired and  tested)  J 

includes;  computer  interface,  disk .  cables  &  manual, 
duplex  &  simplex  versions  are  supplied 
( some  features  not  applicable  when  in  simplex  mode) 
(add  $4,00  shipping  /  Ca.  residents  add  b% ) 

P1ASTERCARD/V1SA/CHECK/M.O./COO 


^ 


Engineering  Consulting 

583  Candlewood  St* 

Brea,  Ca.  92621 
tel:  714-671-2009 


JJ 


Audio  Blaster  Module    IC-02AT/IO04AT/IC2AT 

I  Module  Installs  inside  the  radio  In  15  Min.  Boost  audio  to 

~  *  1  watt  I  Low  standby  drain/Corrects  low  audio/ 1  OOP's  of 
happy  users  (Works  In  other  H.  7/ s  too)    I^M^     9 
Used  by  Pol  ice  .fire,  Emergency,  when  it  needs  to  be  loutf! 

"AUDIO  BLASTER- 


WoWlUutaloudm 

wh«i « dirr*r«ftc* 

Now  1  tan  hear  it  I 


Motel  Aft  1  -$  1 9.95 


AUDIO 
Touchtone  to  RS-2K-CJKM*  baud  Intarfacal 

Program  your  computer  in  basic  to  decode  multidlgtt  "strings " , 
sound  alarms,  ooserve  codas  .  Simple  to  install;  +  12  VDC 
/audio;  includes  basic  program  for  C64/yiC20/Cl2a;all 


computers!       DE CODE- A~ PAD"       Model  DAP  $89.95 


RAP-1 


Radio  under  control 


Touchtone  4  Plait 
Decoder  &  on/off  latch 

50,000  combinations 


********** 


Repeater  on/off  Master  control 

Wired  and  tested  +5  to  +  12  volts/ 
User  programable  to  50,000  codes/ 
All  16  digits/Send  code  once  to  turn 
on ,  again  to  turn  off/  Momentary  & 
Latching  output/drives  relay/LED 
latch  Indicator /Optional  4  digit  extra 
custom  latch  IC's  $6.95  each/add  as 
many  latches  as  you  want  to  your 
external  board  Ihodel  TSD  $59.95 


Remote  Keypad  Rows  &  Columns  Controller  Plus  Two  4  digit 
decoders  (on/of f)/W1 11  control  frequency  of  any  keypad  entry 
radio  such  as  the  Kenwood  7950/2530/ICO4-AT.  Easy  to  install 
in  parol leiy  with  existing  keypad/Use  with  ComShack  64  as  e 
freq.  controller  or  with  Pro  Seercn  rotor  control  oox/A  versatile 
board  for  aH  remote  control  applications.  The  latches  may  be 
used  for  on/off  or  momentary. 

-REMOTE-A-PAD* 


nodei  RAP-1  $149.95 


II- 


Touchtone 


Decoder  Kit 


M957  Teltone 
5  to!2v,  iSma 
(SSI -201  compatableVinc.  3  56 
Mh? Crystal/  22  pin  soefcet,  Data 
Sheet,  Sample  circuits  .decoder 
specs,  all  16  touchtones.  BCD/HEX 


No  filters  req    Model  TTK  $22.95 


"When  You  Buy,  Say  73" 
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EATHERSAT 

Number  28  <wi  your  Feedback  card 


Dr.  Ralph  E.  Taggart  WB8DQT 
602  &  Jefferson 
Mason  Ml  48854 

SATELLITE 
DISPLAY  SYSTEMS 

Feedback?  Although  this  is  al- 
ready the  fifth  column  to  appear  in 
print,  only  a  single  one  has  actual- 
ly hit  the  stands  as  I  sit  down  to 
write  this  one!  Already,  however,  I 
am  beginning  to  get  some  initial 
feedback,  much  of  which  I  hope  to 
incorporate  as  we  go  along. 

One  persistent  theme  in  the 
early  letters  concerns  Ihe  busi- 
ness of  actually  displaying  the 
satellite  images— usually  ex- 
pressed as  a  request  for  recom- 
mendations as  to  the  'best'*  dis- 
play system  for  the  satellite 
station.  There  are  many  ap- 
proaches to  satellite  image  dis- 
play, and  none  0/  them  is  "best11 
from  all  points  of  view. 

Since  this  is  bound  to  be  a  re- 
curring theme,  I  will  devote  this 
column  to  a  basic  description  of 
the  various  approaches  Detailed 
descriptions  of  projects  of  each 
type  can  be  found  in  the  Weather 
Sateifite  Handbook  and  other 
sources.  This  time  around,  I  will 
confine  the  discussion  to  the  ba- 
sic approaches,  along  with  the  ad- 
vantages and  disadvantages  as 
they  occur  to  me. 

As  far  as  the  approaches  are 
concerned,  there  are  three  prima- 
ry  ones,  some  with  functional  sub- 
divisions, They  include  analog 
CRT  displays,  facsimile  record- 
ers, and  digital  scan  converters. 
These  three  quite  different  ap- 
proaches to  image  display  need 
not  be  considered  as  completely 
separate,  however.  With  careful 
choice  in  the  selection  of  circuits 
used,  many  components  from  one 
project  can  be  used  in  another 

This  "modular"  approach  to 
design  forms  the  basis  for  the 
projects  described  in  the  latest 
edition  of  the  WSH,  facilitating  the 
growth  in  sophistication  of  your 
station  with  time.  In  fact,  it  is  en- 
tirely possible  to  have  one  central 
console  that  will  drive  all  three 
forms  of  display  with  no  duplica- 
tion of  common  circuit  modules  if 
you  want  to  go  that  route. 

Analog  CRT  Monitors 

CRT  monitor  circuits  are  very  Photo  A,  A  photographic  FAX  print  of  an  old  NW  WBFAX  IR  quad, 
appealing  to  new  satellite  expert  printed  on  a  photographic  version  of  the  FAX  recorder  described  in  the 
menters  because  they  are  both      Weather  Satellite  Handbook, 
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simple  and  versatile,  providing 
many  a  newcomer  to  the  hobby 
with  his  or  her  first  views  of  the 
Earth  from  space. 

A  basic  analog  CRT  monitor 
has  very  few  circuit  elements.  You 
need  video  circuits  to  convert 
subcarrier  amplitude  to  bright- 
ness variations  in  the  CRT  trace, 
a  timebase  to  provide  either  4- 
Hz  or  2-Hz  trigger  pulses  for  the 
horizontal  line  sweep,  some  hori- 
zontal deflection  circuits  to  scan 
the  raster  from  one  side  of  the 
screen  to  another  during  the  in- 
terval between  trigger  pulses. 
and  a  vertical  deflection  circuit 
to  scan  ihe  raster  from  top  to 
bottom  in  either  400  seconds 
(WEFAX,  240-line  METEOR,  and 
visible  or  IR  NOAA  APT)  or  800 
seconds  (simultaneous  visible 
and  IR  NOAA  APT  or  120-line 
METEOR). 

Phasing  circuits  and  control  of 
vertical  sweep  are  usually  manu- 
al, resulting  in  an  extremely  sim- 
ple design,  Since  a  single  time- 
base  can  generate  both  4-  and 
2-Hz  signals  quite  easily  and 
since  multiple  sweep  rates  are  a 
simple  matter  of  switches  and  ad- 
justable pots,  the  CRT  monitor  is 
inherently  a  multtmode  device, 
easily  constructed  or  modified  for 
display  of  any  direct-readout 
satellite  format. 

Essentially  a  CRT  monitor 
^paints"  the  incoming  satellite 
image  on  the  screen  in  real  time. 
Given  the  range  of  available  phos- 


phor types  for  the  CRT,  you  can- 
not "see11  the  entire  image  at  any 
time,  This  means  that  the  CRT 
display  must  be  recorded  using  a 
time-exposure  photograph,  usual- 
ly taken  in  a  darkened  room  or 
with  a  light-tight  hood.  Physically, 
the  monitor  approach  can  range 
from  an  external  "black  box"  driv- 
ing an  oscilloscope  or  modified  TV 
or  computer  monitor  chassis  for 
display,  up  through  dedicated 
monitors  with  everything  built  into 
a  single  cabinet 

With  a  small  CRT  (five  inches  or 
less),  it  may  not  be  possible  to  fo- 
cus the  scanning  raster  sharply 
enough  to  achieve  the  full  80O-line 
resolution  expected  in,  say.  the 
WEFAX  format,  although  the  pic- 
tures from  a  small-screen  display 
can  be  entirely  satisfactory.  Full 
resolution  can  usually  be  obtained 
with  screen  sizes  of  eight  inches 
and  larger. 

Advantages  include  simplicity. 
low  cost,  and  inherent  multimode 
capability.  Most  of  the  disadvan- 
tages involve  the  need  to  pho- 
tograph the  image.  Instant  pic- 
tures will  require  the  use  of 
Polaroid"*  film  and  cameras,  and 
this  can  run  into  some  expense  if 
you  take  a  lot  of  pictures,  not  to 
mention  the  fixed  (and  relatively 
small  size)  format  of  the  resuming 
photograph. 

The  use  of  35mm  cameras  and 
film  reduces  costs  considerably 
and  permits  any  desired  final  im- 
age size  (with  enlargements  from 
the  original  negatives).  This  ap- 
proach works  well  if  you  are  al- 
ready into  photography,  but  some 
work  and  delay  are  always  to  be 
expected  before  you  see  your 
pictures. 


Facsimile  Recorders 

A  FAX  recorder  is  a  combina- 
tion of  electronics  and  mechanics 
thatT  in  one  way  or  another,  ends 
up  printing  an  image  directly  onto 
a  piece  of  recording  paper, 
Recording  media  may  be  various 
types  of  photographic  material, 
where  the  image  is  "painted"  us* 
ing  a  modulated  light  source,  or 
the  medium  may  be  an  electro- 
static or  electrolytic  paper  in 
which  the  image  is  created  by  ap* 
plying  a  modulated  voltage  to  the 
stylus,  creating  mechanical  or 
chemical  changes  in  the  paper 
that  produce  the  image.  Photo- 
graphic media  always  require 
some  sort  of  processing  to  view 
the  final  image,  while  electrostatic 
or  electrolytic  media  usually  pro- 
duce the  image  directly. 

FAX  recorders  can  also  be  clas- 
sified in  terms  of  how  they  handle 
the  paper.  In  drum-type  record- 
ers, the  medium  is  loaded  a  single 
sheet  at  a  time,  and  each  picture 
requires  loading  of  a  new  piece  of 
media  material.  Continuous-feed 
recorders  feed  the  medium  from  a 
roll  and  can  typically  print  a  targe 
number  of  pictures  without  reload- 
ing. Before  looking  in  more  detail 
at  media  and  design,  some  gener- 
al observations  are  in  order. 

All  FAX  recorders  achieve  the 
proper  speed  for  the  equivalent  of 
horizontal  and  vertical  scanning 
by  using  synchronous  or  stepper 
motors  in  conjunction  with  various 
kinds  of  mechanical  drives.  This 
means  that  any  home-built  FAX 
project  involves  both  mechanics 
and  electronics  (for  signal  pro- 
cessing, timebases,  and  motor 
drives). 

To  print  a  decent  FAX  picture, 
all  of  the  mechanical  elements 
have  to  function  with  a  high  de- 
gree of  precision;  this  makes  the 
construction  of  a  FAX  recorder  a 
more  demanding  exercise  for 
most  people  than  a  comparable 
CRT  display.  In  all  fairness,  it  can 
also  be  fun,  if  occasionally  frus- 
trating, if  you  like  to  fiddle  with 
"gadgets/' 

Media 

The  common  photographic  me- 
dia fall  into  three  categories— 
printing  on  photographic  film, 
direct  printing  on  standard  photo- 
graphic enlarging  paper,  and  di- 
rect printing  on  heat-processed 
photographic  paper.  In  the  case  of 
film,  the  system  is  designed  to 
produce  a  photographic  negative 
from  which  contact  prints  or  en- 
largements can  be  made. 

The  primary  advantage  of  film  is 
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ANTENNA  POLARITY  SWITCHER  MODEL  APS-1 


JKEi&m 


KLM 


The  APS-1  is  a  self-contained  control  head  designed  to  allow 
remote  polarity  switching  of  circular  antennas  such  as  the 
Mirage/KLM  range  of  crossed  yagis. 


r- POLARITY 


31    "AG 


APS-1 


VOttTOE 


13V 


The  APS-1  may  be  powered  by  the  power  adaptor  (included)  or  may  alternately  be  powered  from  a  vehicle  or  other  13-17  VDC  source. 

In  addition  to  switchable  outputs  for  two  antennas,  the  APS-1  also  contafns  a  6-13  volt  regulated  DC  power  supply.  This  feature  is 
designed  for  powering  items  such  as  preamplifiers,  VHF/UHF  converters,  etc.p  bur  may  also  be  used  whenever  a  low-curfent  stabilized 
variable  voltage  source  is  required. 


Power  Requirement  (AC) , . 

Power  Requirement  (DC) .> , « 
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SPECIFICATIONS: 

...  1 17V  ±  10%  AC  50/60  Hz  15  Watt 
...11-16  VDC  500  mA 


Two  12  VDC  unregulated,  switched  (antenna  relay  supply). 
One  6-13  VDC  variable  regulated  auxiliary  supply. 


Total  output  current  500  mA  with  AC  transformer  that  is  included,  1  amp  wilh  optional  high  current  transformer  or  external  DC  suppfy. 
This  unit  has  our  popular  five  |5)  year  warranty. 


P.O    BOX    1000 


MORGAN  HILL,  CALIFORNIA  95037 


(408)  779  7363 


*  *  *  *  *  PRESENTING  ***** 

TV 
DESCRAMBLERS 

***«-*  STABfflNG    ***** 

JERROLO,  HAMLIN,  OAK 

AND  OTHEfl  FAMOUS  MANUFACTURERS 

•  FINEST  wNM<v#rr  fwqGRam  * vajiaslE 

•  LfXMST  BETAK.,  WHOLESALE  PRICES  *4Ul 

•  OKOCTO  iW?FT^D  FffOM  STOCK  ttflTHM  i«  HOURS 

FOR  FREE  CATALOG  ONLY  I  "800- 3  4  5 -B9  2  7 
FOR  ALL  INFORMATION     1-818-716-5914 


GOES  1691  MHz  RECEPTION 


S-BAND  CONVERTER  FOR  YOUR  137  MHz  RECEIVER 


LL^ 


JFHS'.j  HI  S£DA  flil/D  .  Of  IT    1002 
KE1CDA.  CA  9|1» 
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NO  TUNERS! 

NO  RADIALS! 

NO  RESISTORS^ 

NO  COMPROMISE! 

THREI  EXCELLENT  REVIEWS  JUST 

DON'T  HAPPEN  BY  CHANCE- 
CALL  US  FOR  A  FREE  BROCHURE. 

■    ■  m  tbyihi*  <h  QC1  M .  1 9Bi      ■  Sept  ■'  1 .  1 9H i      -  M*cJh  T$ .  I  yfie 

BILAL  COMPANY 

S  «-  Z^BoiftZ.Depi.   12 
EucIm.DK  74141    FH:9ta-25J-4094 


1691-LYCN) 


1691-LY(N) 

GAIN;  20dB 
BOOM:  6' 
$80.45 


PREAMP 

MMgl691 


CONVERTER 
MMk  1691-137.5 


RECEIVER 
137.5  MHz 


MMgl691 

GAIN;  !3dB 
N.F.:  1.2dB 
12VDC@40ma 
$199.95 


MMk  1691-137.5 

GAIN:  20dB  TYPICAL 
N.R:  4.8  dB  MAXIMUM 
12VDC@S0ma 
$269.95 


Send  66  c  (3  stamps)  for  detailed  specs  on  all  VHF  &  UHF  products.  Shtpping  FOB  Concord.  MA 


SI 


SPECTRUM  INTERNATIONAL  INC 


(617)263-2145 


P.O.  Box  1084S.  Concord,  MA  01742.  USA 


Tonna  Antennas  -  F9FT 


Relma,  France 
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LIKE  TO  OPERATE  BYlPK  BBJING  CHINA? 
HAMS  TRAVELLING  MTU  US  DO! 

Escorted  and  hosted  by  Radio  Peking. 
Most  comprehensive  22  day  tour. 

For  brochure  s#im1  S.A.S.E.  &  phon#  niimb#f 

Paul  Halt,  1619  N.  Koj.fr  St. 
Colorado  Springs,  CO  60907 
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Description 
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5  Element 

4  Element 
9  £i  Portable 
9  Element 
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Element 
23  Quad 


Boom 

Length  Gain  PBI  Price  * 

-  16  0  5900 

Kit       sr  325  00 
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that  extremely  sensitive  film  can 
be  employed,  permitting  the  use 
of  a  low-level  light  source,  such 
as  a  modulated  LED.  The  dis- 
advantages of  film  include  the 
high  cost  of  cut-sheet  film  and 
its  limited  availability,  and  the  in- 
convenience and  lime  involved  in 
wet-processing  both  film  and 
prints. 

Direct  printing  on  standard  en- 
larging paper  is  the  most  common 
approach  to  a  photographic  FAX 
system.  The  electronics  must  be 
designed  to  cause  a  positive  im- 
age to  be  printed  on  the  paper, 
and  only  the  paper  need  be  pro- 
cessed. Images  can  be  of  excep- 
tionally high  quality  and,  like  all 
properly  designed  FAX  systems, 
this  one  will  always  give  you  a  full- 
resolution  image.  The  paper  is 
quite  a  bit  less  expensive  than 
an  equivalent  size  of  cut-sheet 
film,  and  processing  is  less  de- 
manding. You  do  have  to  main- 
tain a  minima!  darkroom,  prefer- 
ably with  the  recorder  located  in- 
side il  but  such  a  system  can  pro- 
duce pictures  of  the  highest 
possible  quality  to  justify  your 
added  efforts. 

Heat-processed  photographic 
media  are  produced  by  compa- 
nies such  as  3M  and  are  used  in 
recorders  like  the  Harris  Laser- 
fax™.  They  handle  like  conven- 
tional photographic  paper  up 
through  the  exposure,  but  differ 
in  that  the  processing  involves 
running  the  paper  through  a  set  of 
heated  rollers  to  bring  out  the 


The  images  can  have  all  of  the 
inherent  quality  of  a  standard  pho- 
tographic FAX  system  and  yet 
avoid  the  disadvantages  of  "wet" 
darkroom  processing.  Despite 
this  advantage,  I  do  not  tike  these 
papers — even  after  extensive  ex- 
perimentation. 

First,  the  images  will  darken 
with  extended  exposure  to  normal 
room  lighting.  They  will  retain 
their  original  dynamic  range  only 
if  stored  out  of  the  light.  Second, 
once  exposed  to  room  light  for 
however  short  a  period,  any  fur- 
ther exposure  of  the  paper  to  high 
temperatures  will  completely 
blacken  the  image.  I  discovered 
this  one  day  with  an  astonished 
took  at  some  prime  prints  that  I  Jeff 
in  a  briefcase  in  a  car  on  an  Au- 
gust day! 

All  of  the  photographic  paper 
systems  share  a  common  prob- 
lem related  to  the  fact  that  the 
papers  are  far  less  sensitive  to 
light  than  film.  This  requires  a 
fairly  intense  modulated  light 
source  for  exposure,  usually 
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NOAA-9 

NOAA-10 

11011 

1939 

0001 ,33 

0O41.33 

135.63 

77.46 

102.0851 

101.2979      ' 

137  62 

1 37.50 

Date 
Spacecraft 

Orbit  Number 
Eq.  Crossing  Time  (UTC) 
Longitude  Asc,  Node  (Deg.  W.) 
Nodal  Period  (Min.) 
Frequency  {MHz) 

These  orbital  parameters  are  projected  two  months  in  advance 
due  to  deadline  considerations.  Accumulated  errors  due  to  un- 
compensated orbital  decay  and  other  anomalies  result  in  expec- 
tation of  errors  up  to  two  minutes  and  possibly  as  many  degrees 
in  terms  of  the  crossing  data  and  possible  small  changes  in  the 
indicated  period.  Users  requiring  precision  tracking  data  should 
rely  on  more  current  sources. 


Table  1.  TtROS/NOAA  orbital  predict  data. 


a  glow-discharge  crater  tube 
of  some  type,  operated  from  a 
high  voltage  supply  {300-400  V), 
used  in  conjunction  with  a  lens 
system. 

The  crater  tubes  are  becoming 
harder  to  obtain,  and  costs  are 
definitely  on  the  rise.  Fiber-optics 
and  solid-state  lasers  represent 
one  possibility  for  the  next  gener- 
ation of  alternatives  for  modulated 
light  sources. 

Electrostatic  and  electrolytic 
media  have  the  advantage  of 
producing  an  immediate  image 
without  additional  processing. 
Electrostatic  papers  work  by  ap- 
plying a  high  voltage  to  the 
paper,  burning  away  varying 
amounts  of  a  white  surface  layer 
to  expose  an  underlying  black 
base  layer. 

Of  the  various  electrical  papers, 
electrostatic  media  have  the  po- 
tential to  produce  a  fine  grayscale 
(in  true  black  and  white)  that  can 
approach,  although  never  truly 
equal,  photographic  paper  in 
quality.  The  papers  are  dry  and 
require  no  special  handling  or 
storage,  the  image  can  be  printed 
in  normal  light,  and  the  images 
are  absolutely  permanent  short  of 
conditions  that  would  discolor  any 
normal  paper  products.  The  prin- 
cipal disadvantage  of  such  papers 
is  that  they  produce  a  small 
amount  of  smoke  during  the  print* 
ing  process. 

Electrolytic  papers  work  by 
means  of  the  applied  stylus 
current,  inducing  a  proportion- 
al chemical  reaction  in  the  pa- 
per that  causes  it  to  darken  at 
the  point  of  applied  current.  The 
quality  of  the  resulting  gray- 
scale depends  upon  the  specif- 
ic type  of  paper  and  most  result 
in  a  sepia-and-white  image  in- 
stead of  a  strictly  black-and-white 
rendition. 

These  papers  must  be  moist  in 
order  to  function,  a  factor  in  both 


storage  and  the  design  of  the 
recorder  so  that  the  roll  of  paper 
(most  are  used  in  continuous-feed 
machines)  stays  moist  until  all  the 
material  has  been  used. 

Image  permanence  varies 
greatly  with  paper  type.  The  best 
papers  will  discolor  only  slight- 
ly with  time,  but  many  grades 
will  darken  or  fade  lo  the  point 
where  the  images  are  eventually 
useless. 

Electrolytic  systems  excel  in 
the  continuous-feed  mode,  where 
large  numbers  of  images  must 
be  produced  and  analyzed  but 
where  archival  qualities  are  not 
at  a  premium.  If  the  number  of 
pictures  required  is  smaller,  elec- 
trostatic recorders  can  provide 
a  noticeable  increment  in  quality 
and  permanence  with  a  high  lev- 
el of  convenience.  Photograph- 
ic systems  can  provide  the  apex 
of  quality,  but  are  usually  best 
suited  to  a  low  image  volume 
given  the  additional  processing 
requirements. 

FAX  recorders,  whether  home- 
constructed  or  modified  from 
commercial  surplus,  offer  full-res- 
olution capability  with  image  qual- 
ity dependent  on  the  specific 
medium. 

The  major  operational  disad- 
vantages of  FAX  systems  are 
twofold.  First,  the  mechanical 
nature  of  the  system  confines 
you  to  a  single  size  format  and, 
since  motors  and  gears  control 
"scanning"  rates,  it  is  more  dif- 
ficult to  achieve  multimode  ca- 
pability with  a  FAX  recorder  than 
is  the  case  with  a  CRT  or  scan 
converter  system.  Second,  a 
FAX  machine  has  to  be  fed  paper, 
and  the  budget  for  paper  and  pro- 
cessing chemicals  (if  needed)  can 
become  burdensome  if  you  want 
to  handle  large  numbers  of  pic- 
tures, such  as  the  daily  image  out- 
put of  a  spacecraft  like  GOES 
Central! 


Digital  Scan  Conversion 

Digital  scan  converters  accom- 
plish the  seeming  miracle  of  tak- 
ing a  slowly  arriving  satellite 
picture  and  converting  it  for  dis- 
play on  a  standard  TV  monitor.  In 
principle,  all  such  systems  op- 
erate by  converting  the  incom- 
ing video  variations  to  numerical 
values  that  are  stored  in  solid- 
state  memory  as  they  arrive. 
While  the  information  must  arrive 
slowly  in  the  normal  satellite  video 
format,  the  output  of  the  memory 
can  be  cycled  at  extremely  fast 
speeds  to  create  a  non-fading  im- 
age on  a  TV  monitor,  which  will 
persist  as  long  as  power  is  applied 
to  the  system. 

Scan  converters  have  two  prU 
mary  configurations:  hard-wired, 
in  which  ail  of  the  image  sampling 
and  output  functions  are  wired 
into  the  unit,  or  the  more  desir- 
able microprocessor-controlled 
mode,  where  image  sampling  and 
display  are  under  software  con- 
trol The  latter  includes  scan  con- 
verters controlled  by  a  variety 
of  small  microcomputers.  The 
H/SH  delves  extensively  into  both 
the  theory  and  construction  of 
scan  converters,  and  I  will  not  re- 
peat much  of  that  basic  informa- 
tion here. 

Suffice  it  to  say  that  there  are 
two  primary  constraints  on  the 
quality  (resolution  and  grayscale 
capability)  of  a  scan  converter. 
The  first  is  the  size  of  the  memory 
available  to  store  the  image  data. 
This  was  a  serious  constraint  in 
the  days  when  microcomputers 
were  limited  to  64K  of  available 
RAM.  But  with  various  approach- 
es to  extending  memory  capacity, 
together  with  a  steady  drop  in  the 
price  of  memory,  it  is  now  practi- 
cal to  store  an  entire  image  at  es- 
sentially full-resolution  with  so 
many  grayscale  steps  (255)  that 
you  cannot  perceive  the  digital  na- 
ture of  the  image, 

The  real  bottleneck  is  the  TV 
display.  Depending  on  the  set  or 
monitor,  spatial  resolving  capa- 
bilities (in  convenient  digital 
terms)  will  range  from  a  low  of 
256  pixels/line  with  256  lines  in 
a  non-interlaced  display  to  a  max- 
imum of  about  512  pixels/line 
with  512  lines  for  a  top-line  dis- 
play with  fully  functional  inter- 
lace. Sixteen  grayscale  steps/pix- 
el usually  provides  acceptable 
tonal  resolution,  and  if  you  go  to 
32  or  64  steps/pixel,  the  results 
are  indistinguishable  from  analog 
on  the  best  standard  monitors. 
With  appropriate  sampling,  either 
from  the  incoming  picture  or  from 
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a  larger  image  data  set  in  memo- 
ry, very  fine  full-frame  Images  can 
be  displayed  even  though  they 
lack  the  full  resolution  of  the  im- 
age format. 

When  one  considers  that  a  scan 
converter  can  display  aH  of  the 
products  of  a  given  satellite  au- 
tomatically, without  using  a  sin- 
gle sheet  of  paper,  the  appeal 
of  these  devices  is  understand- 
ablet  The  WSH  describes  an  ex- 
tremely simple  display  board  with 
32K  of  resident  RAM  that  will 
display  a  256  by  256  image  with 
16  grayscale  shades,  which  can 
be  used  with  virtually  any  comput- 
er assuming  software  is  avail- 
able, to  provide  satellite  image 
display. 

How  you  get  more  resolution  is 
a  matter  of  the  memory  capacity 
of  the  host  computer.  In  the  case 
of  my  trusty  Color  Computer, 
which  has  little  more  available 
RAM  than  the  display  board  itself, 
the  solution  is  to  sample  smaller 
portions  of  the  image  at  higher  in- 
tensity. You  may  be  limited  in  ba- 
sic display  capability,  but  there  is 
nothing  to  stop  you  from  display- 
ing progressively  smaller  portions 
of  the  image  at  that  same  resolu- 
tion, the  result  being  that  the 
patch  you  choose  to  look  at  can  be 


displayed  at  the  theoretical  limits 
of  resolution  of  the  video  format  in 
question. 

If  you  have  more  RAM  avail- 
able m  the  computer,  the  task  is 
even  easier,  even  if  it  requires 
some  tricky  memory  manage- 
ment. In  the  case  of  an  IBM  PC  or 
clone  with  640K,  for  example,  the 
entire  image  can  be  sampled  and 
stored  at  essentially  full  resolu- 
tion, Your  basic  display  capability 
can  then  be  used  to  view  a  sam- 
pled version  of  the  whole  frame  or 
you  can  "zoom"'  in  on  the  con* 
tents  of  memory  for  a  more  de- 
tailed look  at  any  portion  of  the 
image. 

A  microprocessor-controlled 
scan  converter  can  do  many  oth- 
er things  as  well.  It  is  possible 
to  process  the  image  for  enhance- 
ment or  any  other  purpose  (the 
subject  of  a  future  column),  You 
can  generate  false-color  dis- 
plays, images,  or  portions  of  im- 
ages; you  can  save  them  to  disk 
for  later  recall.  The  possibilities 
abound! 

The  only  real  drawback  to  a 
scan  converter  is  obtaining  a  per- 
manent copy  of  a  picture  of  partic- 
ular interest.  Roll-film  photogra- 
phy from  a  monitor  is  convenient 
since  you  already  can  see  the  im- 


age and  hence  the  wait  for  the 
hard-copy  version  is  rarely  an 
issue, 

Still  another  technique,  large- 
ly unexploited.  is  to  use  a  FAX 
machine  to  make  your  copy!  As- 
suming the  image  is  in  memory, 
there  is  no  reason  why  the  com- 
puter, with  the  help  of  some  exter* 
na!  circuits,  cannot  output  the  im- 
age in  a  format  the  FAX  machine 
can  print  without  difficulty;  Note 
that  the  computer  controls  the  out- 
put function  in  this  case,  so  there 
is  no  reason  why  the  output  format 
has  to  match  the  original  image 
format!  in  effect,  any  FAX  ma* 
chine  could  print  a  satellite  image 
as  long  as  the  computer  could  for- 
mat the  image  for  the  machine  in 
question. 

A  major  advantage  here,  aside 
from  being  able  to  print  out  any 
satellite  image  on  any  FAX  sys- 
tern,  is  that  you  need  only 
print  images  of  particular  inter- 
est. With  the  FAX  recorder  alone, 
you  must  print  the  picture  to  see 
what  it  contains.  If  it  is  not  particu- 
larly interesting,  you  have  wasted 
the  paper.  With  the  scan  con- 
verter, you  get  to  watch  all  pic- 
tures, but  need  print  only  those 
you  want. 

If  you  want  to  build  a  FAX  print- 


er for  your  system,  it  will  generally 
be  less  complex  than  a  stand- 
alone recorder  simply  because 
the  computer  can  handle  many  of 
the  control  functions  that  have  to 
be  hard-wired  into  a  dedicated 
FAX  recorder. 

The  future  of  scan  converters  is 
very  bright,  not  only  as  the  prima- 
ry display  system  in  a  station  but 
as  a  useful  adjunct  to  other  dis- 
play systems.  The  flexibility  of  a 
computer-controlled  display  is  al- 
so at  the  heart  of  any  upgrade  to  a 
high-resolution  VISSR  display 
with  GOES  or  HRPT  display  from 
the  TIROS/NOAA  spacecraft  (see 
last  month). 

Picture  of  the  Month 

Since  I  have  spent  a  fair  amount 
of  space  talking  about  FAX,  this 
months  picture  is  a  photographic 
FAX  print  of  an  old  NW  WE  FAX  IR 
quad,  printed  on  a  photographic 
version  of  the  FAX  recorder  de- 
scribed in  the  WSH. 

Note 

References  to  the  Weather 
Satellite  Handbook  refer  to  the 
third  edition,  available  directly 
from  yours  truly  for  $1 2. SO  plus  $  1 
shipping  in  the  U,S.  or  $2  else- 
where. ■ 


PACKET  RADIO 
GOES  PORTABLE 


THE  FIRST  CONTROLLER  DESIGNED 
FOR  PORTABLE  AND  SOLAR- 
POWERED  STATIONS 


Model  PK1-L 

Wired /Tested 

trsl  pnce— S209  95 

Amateur  net  —  $179,95 


•  LOW  25  mA  Current  drain. 

•  Miniature  size— Lightweight 

•  All  meial.  shielded  enclosure, 

■  On  board  Lithium  Battery  RAM  backup. 

•  On  board  watchdog  for  reliability 

■  Standard  OB  25  Connectors 

■  Output  signal  indicates  "Connected"  Status 

•  Does  not  require  squelched  audio. 

•  8K  RAM-32K  ROM 

•  Remote  Command  Mode  for  Unattended  operation, 

•  Hardware  command  lockout  for  security. 

•  Commands  compatible  with  our  Model  PK1 

•  Retains  all  other  features  of  the  Model  PKt. 

•  Extra  I'O  lines  for  special  applications 
-  AX-25  4  VAOC  Protocols. 

Power  requirement;  9  to  15  Vorts  DC  @  25  mA  typical 
Dimensions:  4  6  X  5.9  X  ID  inches  Total  Weight:  12  ozs. 

Pltm  specify  Call  Sign,  $£iD  Number  and  Ncdi  Number  fthen  ordering 
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Request  out  FREE  eatelog.  ¥C  A  Vits  welcome 


GLB  ELECTRONICS.  INC. 

151  Commerce  Pkwy.,  Buffalo,  NY  14224  716-675-6740  9  to  4 
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SWL's:  Are  You  Plagued  By 

Phantom  Signals? 


Meet  the  Eliminator. 

Don't  fet  lis  small  dimensions  (4T'x3"x2")  fool  you — the 
Grove  Minituner  111  is  a  org  weapon  against  images, 
intermod  and  phantom  signals  on  your  shortwave  receiver! 

This  short  wave/long  wave  pre-seiector  is  designed  to 
boost  performance  fn  the  100  kHz-30  MHz  frequency 
range.  If  you  own  one  of  the  popular  general  coverage 
communications  receivers  and  are  using  an  outside  an- 
tenna, you  NEED  this  extra  measure  of  selectivity. 

No  power  required.  Simply  connect  between  your 
receiver  and  antenna.  Equipped  for  standard  PL-259  con- 
nections. Only  S39  (free  UPS  shipping;  *5  U.S.  Mail/P.P.). 

Grove  Enterprises  °Tdef  TUN"3     . 

140  Dog  Branch  Road         MC,  Visa  or  COD  cal 
Brass  town.  N.C  28902  1-800-438-81 55 
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ARTER  'N>  BUY 


MILITARY  TECHNICAL  MANUALS 
for  old  and  obsolete  equipment  60- 
page  catalog,  S3,  Military  Technical 
Manual  Service,  2266  Senasac  Ave.. 
Long  Beach  CA  9081 5.  BN8045 

MARINE  RADIO;  Marconi  Canada  CH- 
125  synthesized  AM/SSB  transceiver, 
22  channels  on  4,  8.  and  12  MHz,  125 
Watts,  12  Vdc.  Never  used,  list  $1,995. 
asking  $1,495,  Perry  Donham  KWlOP 
70  Rte.  202  North.  Peterborough  NH 
03458.  BN8047 

OS  Lb  to  order.  Variety  of  styles,  colors, 
card  stock.  W4BPD  QSLs,  PO  Drawer 
DX,  Cordova  SC  29039,  BNB260 

THE  OXERS  MAGAZINE.  Up-to-date, 
informative,  interesting  Compiled  and 
edited  by  Gus  Browning  W4BPD, 
DXCC  Honor  Roll  Certificate  2-4. 
Send  for  free  sample  and  subscription 
information  today.  PO  Drawer  DX, 
Cordova  SC  29039  BNB261 

I  MR  A— Internationa]  Mission  Radio 
Association,  Forty  countries,  800 
members.  Assists  missionaries  with 
equipment  loaned,  weekday  net. 
14.280  MHz,  2-3  p.m.  Eastern.  Broth- 
er Bernard  FreyT  1  Fryer  Manor  Road* 
Larchrnont  NY  10538.  BNB326 

RADIO  TRANSCRIPTION  DISCS 
WANTED.  Any  size,  speed.  W7FIZ— 
WG,  Box  724,  Redmond  WA  98073- 
0724.  BNB347 

XEROX  MEMORYWRJTER-parts, 
assemblies,  boards,  manuals.  Free 
help  with  service  problems.  W6NTH. 
Box  250.  Benton  AR  72015;  (501^776- 
0920  BNB4Q4 

HAM  TRADER  YELLOW  SHEETS,  in 
our  24  th  year.  Buy,  swap,  sell  ham -ra- 
dio gear.  Published  twice  a  month.  Ads 
quickly  circulate — no  long  wail  for  re- 
sults. SASE  for  sample  copy.  $12  for 
one  year  (24  issues).  PO  Box  2057, 
Glen  Ellyn  IL  60138-2057.  BNB412 


Number  IS  on  your  Feedback  cart 

OSL  CARDS— Look  good  with  top 
quality  printing.  Choose  standard  de- 
signs or  fully  customized  cards.  Better 
cards  mean  more  returns  to  you.  Free 
brochure,  samples,  Stamps  appreciat- 
ed. Chester  QSLs,  Dept  A,  310  Com- 
mercial. Emporia  K$  66801 ,  BNB434 

TOWER  CLIMBING  SAFETY  BELTS 
and  accessories.  Free  specs.  Avatar 
Magnets  W9JVF.  1 1 47  N.  Emerson  07. 
Indianapolis  IN  46219-2929.  BNB458 

FIND  OUT  what  else  you  can  hear  on 
your  gen  era  I -coverage  transceiver  or 
receiver.  Join  a  shortwave  radio  listen- 
ing club.  Complete  information  on  ma- 
jor North  American  clubs  and  sample 
newsletter  $1.  Association  of  North 
American  Radio  Clubs,  PO  Box  462, 
Northfielu  MN  55057,  BNB464 

HAM  LOG"  COMPUTER  programs 
17  modules  auto-logs,  sorts  7-band 
WAS/DXCC.  Full-feature  editing,  Ap- 
ple $14.95.  IBM  or  CP/M  $24,95.  Much 
more,  KA1AWH,  PO  Box  20t5,  Pea* 
body  MA  01960.  BNB467 

CABLE  TV  CONVERTERS  and  acces^ 
sones  of  every  description.  (Dealers 
wanted.)  Catalog  Si  Crosley  (L),  Box 
777,  Champtain  NY  12919.  BNB473 

WANTED:  Old  Wesiem  Electric,  RCA, 
Radiotron,  Mcintosh,  Marantz,  Dyna- 
co*Telefunken,  Tanrioy,  Altec — lubes, 
speakers,  amplifiers.  Maury  Corb, 
11122  AtweM,  Houston  TX  77096; 
(713^720-4343.  BNB479 

LEARN  CODE  on  your  IBM  PC  (or 
compatible),  Commodore  C-64/128,  or 
Macintosh.  CODE-PRO  takes  you  from 
no  knowledge  to  proficient  copy. 
Specify  computer.  $10  plus  S2  s&h 
Trio  Technology,  Dept,  861 ,  PO  Box 
402.  Palm  Bay  FL  32906.  BNB490 

DIGITAL  AUTOMATIC  DISPLAYS  for 

FT-1G1S,  TS-52GB,  Collins,  Drake, 
Swan,  Heath,  and  all  others.  Six  1/2" 


r 


Barter  'Nf  Buy  advertising  must  pertain  to  ham  radio  products  or  services, 

□  Individual  (noncommercial) , , 25c  per  word 

^Commercial .  GOc  per  word 

Prepayment  required.  Count  only  the  words  in  the  text.  Your  address  is 
free.  73  cannot  verify  advertising  claims  and  cannot  be  held  responsible 
for  claims  made  by  the  advertiser.  Liability  will  be  limited  to  making  any 
necessary  corrections  in  the  next  available  issue.  Please  print  clearly  or 
type  (double-spaced). 


~l 


No  discounts  or  commissions  are  available.  Copy  must  be  received  in 
Peterborough  by  the  fifth  of  the  second  month  preceding  the  cover  date. 
Make  checks  payable  to  73  Magazine  and  send  to:  Hope  Currier,  73 
Magazine,  WGE  Center,  Peterborough  NH  03458. 
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digits.  5"  wide  by  M/4"  metal  cabinet. 
Send  $2  for  information.  Receive  a  $30 
discount.  Includes  accuracy  compari* 
sons  of  the  simple  BCD  and  offset  (May 
73)  readouts,  found  in  new  radios, 
against  our  "Calculating  Frequency 
Counter"  readouts.  Please  be  specific. 
Grand  Systems,  PO  Box  3377.  Dept.  A, 
Blaine  WA  98230.  BNB496 

POST  CARD  OSL  KIT— Converts  post 
cards  and  photos  to  GSLsf  Stamp 
brings  circular,  K*K  Labels,  PO  Box 
412,  Troy  NY  12181-0412,  BN&498 

ATTENTION!  Kenwood  TS-430S,  TS- 
440S,  TS-940S;  ICOM  745  and  751; 
Yaesu  FT-757GX  owners!  Modification 
for  general-coverage  transmit  the  right 
way.  £5  each  or  3  for  $10,  Many  other 
mods  available.  Money  order  or  cash  to 
W.  Thomas,  PO  Box  96.  Uniontown  PA 
15401   8NB503 

WANTED:  EQUIPMENT  AND  RELAT- 
ED ITEMS,  The  Radio  Club  of  Junior 
High  School  22  NYC,  Inc.  is  a  non-prof- 
it organization,  granted  501(c)(3) 
status  by  the  IRS.  incorporated  under 
the  laws  of  the  State  of  New  York  with 
the  goal  of  using  the  theme  of  ham 
radio  to  further  and  enhance  the  edu- 
cation of  young  people.  Your  property 
donation  would  be  greatly  appreciat- 
ed and  acknowledged  with  a  receipt 
lor  your  tax-deductible  donation. 
Please  contact  WB2JKJ  through  the 
Cailbook  or  telephone  (516}-674-4Q72f 
24  hours,  seven  days  a  week.  Thank 
your  BNB506 

APPLE  ll+yc/e  MORSE  CODE  PRO- 
GRAM, Menus,  31  modes,  lesson 
plans,  graphics,  word  processor,  1- 
100  wpm,  etc.  Write  LARESCO.  PO 
Box  2016,  1200  Ring  Road,  Calumet 
City  IL  60409;  {31  2}-891  -3279. 
BN8507 

TEN-TEC,  now  shipping  new  boxed 
USA-made,  latest  1987  factory  mod- 
els.  Corsair  II,  Century  22,  Argosy  II 
transceivers,  Titan  linear  amplifier, 
229A  2-kW  antenna  tuner,  acces- 
sories, and  antennas.  For  best  Ten- 
Tec  deal,  write  or  phone  Bill  Slep.  Slop 
Electronics  Company,  Highway  441, 
Otio  NC  28763;  (704J-524-751 9. 
BNB508 

HOME-BREW  PROJECTS  LIST. 

SASE  WB2EUF,  PO  Box  708,  East 
Hampton  NY  1 1 937,  BNB509 

LASERS:  Illustrated  how-to  manual  on 
ham  radio  use  of  lasers.  112  bound 
pages  of  practical  information,  plans, 
schematics,  photos,  sources  of  inex- 
pensive parts.  Si 3. 96  ppd.  Steve  Noil, 
1288  Winford.  Ventura  CA  93004 
BNB510 

DESIGN  ANTENNA  TRAPS  quickly 
and  accurately  with  your  Apple  II.  Send 
$10  for  program  disk  and  manual, 
SASE  for  more  information,  W1HUE. 
119-7  Bucktand  Street.  PlantsvHle  CT 
06479.  BNB511 


MILITARY  BATTERIES:  For  the  PRC 
8-9  and  10  Radio,  $4  each  plus  ship* 
ping.  Large  quantity  discounts.  Send 
inquiries  to  Gary  Badrak,  11781  East 
Drive,  Fife  Lake  Ml  49633,  or  call  {616}- 
879-4218.  BNB5T2 


SATELLITE  SYSTEMS  DISCOUNT 

CATALOG— $2  (refundable).  Orion 
Descrambhng  Manual  —  $19.95. 
LSASE — brochure.  Microtron*cs.  PO 
Box  2517-BB,  Covina  CA  91722. 
BNB513 


OSL  CARDS.  Choose  from  six  beauti- 
ful new  designs  or  custom  printed  from 
your  art.  Write  for  free  samples.  San* 
dollar  Press,  PO  Box  30726,  Santa 
Barbara  C A  93 130  BNB514 


MOSLEY  Classic  CL  10-15  beam, 
COR  HAM-M  rotor,  1 00-h  RG-6/U  and 
rotor  cable— all  for  $99.  DX100  trans- 
mitter $25,  HUM 01  kit  $45.  SX-101 
S3S.  GenRad  1601 -A  VHF  bridge  £39 
Pick  up  only.  Al  Cookson  YV1FGX.  2 
Baywater  Drive,  Darien  CT  06B20, 
(203)-655-8002.  BNB515 

SSB  CRYSTAL  FILTERS,  9  0-MHzr 
2.2-kHz  bandwidth,  6  pole,  with  data; 
$20  postpaid.  O.E.M  quantity  avail- 
able. ICL71 1 7  DVM  chips,  drives  3-1/2 
digit  LED  directly,  same  as  7107  plus 
hold,  with  data;  $6,  2/$i0,  postpaid, 
Den  Iron  Scout  CAP.  transceiver,  4 
MHz,  100  Watts,  new;  $250;  A.C.P.S.: 
S75,  postpaid,  George  J.  Mi  sic,  14481 
Watt  Road.  Novelty  OH  44072. 
BNB516 


LEARN  MORSE  CODE  IN  1  HOUR. 
Amazing  new  easy  technique.  Money- 
back  guarantee.  $5.  Bahr,  Dept.  H, 
2549  Temple  Street  N.E.,  Palm  Bay  FL 
32905.  BNB517 


SHOW  IT  IN  STYLE— Full  cofor  QSLs 
by  Smith  Printing.  From  your  prints/ 
slides,  Sample  packet.  SASE.  20420 
Cafhaven  Drive,  Saugus  CA  91350; 
(805)-25l-7211   BNS518 


WANTED:  1  am  very  limited  on  funds, 
looking  for  later  model  Digital  HF 
Transceiver.  Physical  condition  unim- 
portant as  long  as  in  good  working 
order,  D.  Hohensee  KA0ELD,  217  N. 
Hamilton,  Pratt  KS  67124.  BNB519 


ROTATING  TOWER  SYSTEMS, 

INC— Offers  complete  hardware 
systems  to  rotate  45  and  55  tower. 
Write  or  call  for  further  details  and 
prices.  Box  44,  Prosper  TX  75078; 
(214)*347*2560.  BNB520 


BURGLAR  ALARMS— BOOMING 
BUSINESS.  Commerc ial- Resa de niiat . 
Terrific  part-time  business.  Phone 
(616HS5-2339  anytime.  Security  Elec- 
tronics Intern  all onat.  PO  Box  1456, 
Grand  Rapids  Ml  49501 .  BN&521 
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Imagine  this  complete  ICOM  station  as  the  center  of  attention  in  your 
new    shack!    Yes,    we're    giving    it    all    away    in    73  #s    Instant 
Sweepstakes.  Here's  what  you  could  win: 

+   The  ultra-compact  IC-735  all-band,  all-mode  HF  transceiver  with  12  tunable  memories, 

LOO  Watts  output,  and  a  general-coverage  receiver, 

AND 
+    A  PS-55  switching  power  supply. 

AND 
+  The  critically-acclaimed  SM-10  desk  microphone  with  a  built-in  graphic  equalizer. 

AND 
+  The  amazing  AT- 1 50  automatic  antenna  tuner. 

AND 
*¥  The  GC-5  World  Clock  to  log  all  the  hours  you'll  put  on  your  new  rig! 

Get  a  pencil  right  now  and  fill  in  the  attached  entry      | 

blank— and  start  making  room  for  your  new  ICOM 
station! 


INSTANT  SAVINGS  You're  always  a  winner  with 
73:  Subscribe  now  and  pay  only  519.97  for  one 
year— you  save  over  $  15  off  the  cover  price!  Or  put 
over  $35  back  in  your  pocket  when  you  sign  up  for  2 

years! 


i 


YES! 


Mail  to:  73s  Instant  ICOM  Sweepstakes  ' 

Circulation  Dept.  * 

70  Rte.  202  North  I 
Peterborough,  NH  03458 


OFFICIAL  RULES 

(No  Purchase  Necessary] 

I,  On  an  ciUm-tal  miry  frvm  or  a  V  *  5*  pu-cc  of  fuiJUrf   hand  pnnl  ynar  rumt    idi!f  f« 
tad  tai  codr  Enter  aa  often  a*fou  w«h  but  m*d  each  emiy  separately  to  73  *  I  nutans 
ICOM  C» luLaoa  Depanmcni   70  Me.  2Q2  North  PdRbnoi^.  NH  <M4SS   Entra 
muil  be  received  no  later  than  March  31 ,  Itffl?,  The  drawing  will  he  heW  by  April  30 
l'iH7  All  tfltrie*  hvumr  tlti  p'  (fur*  J  uf  7.1 Amalrur RadUi,  which  reserve* ihe  n^lu  IB 
pli  nl  Lhr  1  ■  .i me  d  rid  addf ea*  ■  ■ "  ll      M 1 1  -  n  B  i 


Enter  me  in  73 's  Instant  ICOM  Sweep- 
stakes and  start  my  subscription  to  73 
Amateur  Radio  for  the  term  checked:         I 

□  One  year  for  $19.97     DTwo  years  for  $34.97 

□  Check  enclosed     DMC     DVISA     DAE 


Card  #. 


Exp.  Date 


.Vtaaer,  wfl  be  ideeied  mm  random  drawio;  bote  aanceif;  afleiflrig.  rraened  under 
lhr  %ijpti  v  mun  of  the  {fubuiher  <w  73  Amateur  Kadk>  wfwae  decinun  will  h*  final  Onfy 
roe  prrat  will  be  awarded  tn  ihii  Sweepaiake*  Winner  will  br  iHtflfied  by  maU  and  r 

i i'..ir4  lo  execute  hfi  affidavli  of  dtaibikiy  und  n-kuse   Odds  ul  wbtntng  will 

deprndoci  number  at  ml rid  received  Thcpublnln-r  ni  ~i  AmiUelrrRarfru  wil)  m  i.mgc 
ffeitvt?y  of  pmr    Tax«  arc  the  rrsporwbi;  :he  winner     Any  manufacturers 

w afraartio  wiU  aJV1  v   ixit  '  *""  pufckfche*  mjk«  na  nuyirilni  with  f egard  to  any  pt  iiea 
Prirc  is  not  I  raetfcraWe  So  mhtf  H  utinn  far  tame. 

J;  ^wecpsiaJiei  oprn  tu  .ill  rcjktentj  oh  he  U.S.,  itit  territories  and  posse  Mion  a .  wrio  ore 
*i  least  IH  vear.  > ill  except  cmptoyceJ  |nnd  rheir  (arnilirii  of  ihe  puhlishei  (H  ?J 
Aniati'ur  Hbciht.  H«  aifiJum  wvl  it*  adiYrttung  and  |WLit*H.Ti»nfl  ajjimcn**  anil  ICOM 
Vmd  wberx  pruhtbrtKt  >*  trstmt ed  bh'  law 


4    Fwr  ihe  winne*  i  name    lend:  •  stamptnl,  »M  a*ldnc*srtl  enwelippe  ft  TJ  Amxtrur 
Radio  Ciiciilatinri  tfcpanmtrn   "iiHte  303  Son h,  Peter b»rough,  WH  rt!45fl. 


DNo,  I  do  not  wish  to  subscribe  now,  but  please  enter 
my  name  in  73  rs  Instant  ICOM  Sweepstakes. 


Name. 


Call 


|  Address 


City 


State  _ 


Zip 


I  Offer  valid  only  in  the  U.S..  its  territories  and  possessions.  Rease  allow  6  weeks 
i  for  delivery  of  first  issue.  7726SW   \ 
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NOTES  FROM  FN42 

Sri  Lanka  joins  us  this  month — 
just  in  time  for  us  to  wish  it  a  happy 
Independence  Day  (February  4), 
February  6  is  Watangi  Day  (New 
Zealand  Day)t  and  the  11th  is 
Founding  of  the  Nation  Day  in 
Japan r  where  (according  to  The 
Economist  of  London)  the  aver- 
age income  of  the  121  million 
Japanese  is  now  $17,000  per 
year  The  magazine  says  that  the 
average  income  of  242  million 
Americans  is  $16,000.  Ail  other 
aspects  of  this  aside  (as  being  ir- 
relevant to  this  column),  one  rea- 
son for  Japanese  successes  is 
that  they  teamed  a  great  deaf  from 
the  United  States— and  we  wish 
them  a  happy  Founding  Day,  It 
now  is  appropriate  to  note  that  the 
time  has  come  in  the  cycte  of 
world  affairs  for  the  U.S.  to  learn 
from  Japan,  Which  is  a  round- 
about way  to  wonder  out  hud 
when  JARL  is  going  to  name  a 
foreign  correspondent  to  this  col- 
umn—to help  us  start  to  learn  how 
they  do  it. .  Jt  is  time,  JARL,  for 
you  *  to  establish  a  horizontal  rela- 
tionship'* with  us,  (To  the  Jap- 
anese businessman,  that  means 
dealing  with  the  "horizontal"  En- 
glish language.)  And  the  11th  of 
February  also  is  the  139th  birth- 
day  of  Thomas  Alva  Edison,  from 
whom  everybody  learned,  Happy 
birthday,  Mr  Edison,  and  many, 
many  thanks. 

ROUNDUP 

On  November  3, 1986,  the  Unit- 
ed Stales*  at  the  stroke  of  a  pen, 
became  17.000  people  bigger 
Huh.  you  ask?  That  was  when,  af- 
ter more  than  1 1  years  of  bureau- 
cratic paper  shuffling,  the  North- 
ern Marianas  (meaning  all  those 
islands  except  Guam)  became  a 
U.S.  Commonwealth  and  the  in- 
habitants became  U.S.  citizens. 
The  KG 6s,  KG6Ts,  KHGs,  and 
KH2s  on  Timan .  Saipan,  and  Rota 
(to  name  the  largest  three  islands 
affected)  became  U.S.  hams.  So 
send  your  congratulations;  make 
Governor  Pedro  P,  Tenorio  an 
honorary  ham.  Make  contact  and 
collect  a  card  dated  during  the 
first  year  of  the  new  status. 

A  Directory  of  Awards  and 
Diplomas.  A  booklet  "listing  full 
details  of  over  250  awards  and 
diplomas"  has  been  created  by 
G1T2U,  who  sent  us  this  informa- 
tion along  with  a  couple  of  sample 
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Number  27  on  your  Feedback  card 

pages  and  the  index,  ft  is  a  fasci- 
nating list  that  appears  to  be  orga- 
nized alphabetically  by  country 
(with  a  slip  here  and  there — in  the 
index,  anyway,  where  Austria  is 
followed  by  Australia,  Japan  by 
Hungary,  then  Japan  again — but 
these  were  probably  draft  pages 
that  we  got).  The  list  starts  with 
DX  Widows  Award  (Australian?), 
goes  through  Worked  All  Malay- 
sia, and  ends  with  the  San  Cristo- 
bal Award  (must  be  Venezuelan). 
The  booklet  is  available  for  3 
pounds,  U.S.  $8f  or  15  IRCs  from 
Mrs,  Sue  Squibb  G1TZU,  36 
Frognal  Gardens,  Teynham. 
Sittingbourne,  Kent  ME9  9HUr 
England, 

Sixteenth  SARTG  RTTY  Con- 
test Results.  August's  Scandina- 
vian Amateur  Radio  Teletype 
Group  1986  World  RTTY  Contest 
results  listed  two  U.S.  stations  in 
the  top  ten:  WA7EGA  in  second 
place  and  WB5HBR  in  sixth  place. 
Ten  U,S.  calls  were  among  the  78 
logs  submitted.  The  top  five  in 
Class  A  (single-op).  B  (multi),  and 
C  (SWL)  were: 

A.  G4SKA  219.600;  I7FKO 
218,435;  HB9HK  21  1,560; 
SM5FUG  202.710;  and  EA5FKI. 

B.  LZ2KIM  316,220:  WA7EGA 
210,900;  OH2AH  150.520; 
OH20T  54.280;  and  YU2CRS 
31,785, 

C.  OH-1M  272,330;  DE2QRV 
214.360;  ONL-383  98.100:  Y2- 
2614/M51  77.140;  and  OH2-9O0 
54,280, 


Our  Global  Electronic  Village. 
An  electronic  global  community 
began  to  form  when  the  first  wire- 
less transmission  was  completed 
across  a  national  boundary.  Radio 
amateurs  were  its  first  citizens 
and  stilt  are  sinews  and  muscles 
for  this  new  mega-village.  What 
part  will  amateur  radio  enthusi- 
asts play  in  the  future  as  TV 
becomes  one  of  the  strong  finks 
between  all  peoples  everywhere? 
Hams  have  a  common  language 
and  a  common  (technological) 
culture;  this  will  not  be  the  case 
with  TV  viewers.  It  Is  time  to  think 
about  this  because  before  you 
are  15  years  older  TV's  biggest 
market  in  the  world  will  be  China, 
although  at  present,  in  China  and 
India,  where  nearly  half  of  the 
Earth's  population  lives,  the  "TV 
culture"  is  just  now  beginning. 

Carlo  Sartori,  writing  in  Panora- 
ma Jof  Mi  Ian ,  Italy — excerpted  in 
World  Press  Review,  December, 
1986],  reports  on  TV's  rapid 
growth  since  its  birth  in  England  in 
1936.  The  U.S.  was  first  to  have  a 
TV  culture,  then  it  came  in  the  ear* 
ly  fifties  to  industrialized  Europe 
and  Japan,  the  Communist  bloc 
countries  in  the  late  fifties,  and 
Latin  America  and  Africa  in  the 
sixties.  Some  dates  of  nations  get- 
ting TV:  South  Africa  in  1976,  Sri 
Lanka  in  1979,  Burma  and  Swazi- 
land in  1980,  Mozambique  in 
1962,  Nepal  tn  1984,  and  now, 
Papua  New  Guinea. 

tn  the  U.S.  today  there  are  300 
private  (non-network)  stations;  in 
Europe,  national  borders  have  no 
meaning  to  TV  as  a  result  of  Mur- 
doch's satellite  Sky  Channel 
(reaching  six  million  homes  in  10 
nations),  and  other  such  endeav- 


ors (the  British  Superchannel. 
Brazil's  Globa  network  out  of 
Monte  Carlo,  and  Ted  Turner's 
CNN  plans  for  Europe).  Even 
state-controlled  TV  is  going  to  be 
a  part  of  the  TV  picture,  according 
to  Sartori,  who  reports  that,  for  ex- 
ample, as  early  as  1 979  the  Com* 
munist  Party  Central  Committee 
in  Moscow  condemned  govern- 
ment-controlled TV  tor  its  "formal- 
ism, verbosity,  propagandists 
cliches,  gray  commentary  style, 
and  mechanical  repetition  of  offi- 
cial truths  to  the  detriment  of  cre- 
ative interpretation."  [Wow!!] 

Look  at  what  you  started,  radio 
amateurs  of  the  world!  What  are 
you  doing  now  to  help  the  world's 
people  understand  each  other  as 
you  understand  each  other  al- 
ready? 

A  global  village?  You  bet!  Look 
at  the  report  from  Ralf  Beyer 
DJ3NW  below  All  about  the 
Federal  Republic  of  Germany? 
Nope.  All  about  the  Italian  beacon 
robot,  IY4M.  And  Rune  Wande 
SM0COP  reports  on  the  Eu- 
ropean License:  more  boundaries 
vanish.  One  world,  coming  to  your 
neighborhood  soon .... 


■ 


An  ALARA  "Get-together"  in  September,  1984.  L  to  ft  front  to  back: 
VK-3DML,  2DIX,  7HD.  3DMS,  5ANW;  20JO,  2PSCr  6YF,  3DVT,  5BYL: 
3VAN,  4ACJ>  2PXS,  3VBK  5YJ;  5AOV,  3NLO,  2KFQ,  3BIR,  3KS:  and 
Muriel  May,  5QO  and  3A  YL.  (Photo  courtesy  of  Betken  Productions) 
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AUSTRALIA 

J.  E.  Joyce  VK3YJ 
44  Wren  Street 
Altona  3018 
Victoria 
Australia 

ALARA 

On  the  30th  of  June,  1975,  a 
group  of  women  interested  in 
amateur  radio  met  in  Melbourne 
and  formed  the  Ladies'  Amateur 
Radio  Association,  now  Aus- 
tralian) LARA.  Norma  VK3AYL 
(now  VK2DJO)  was  foundation 
president.  With  more  than  200 
members  today,  ALARA1  s  main 
arm  has  been  to  encourage  the 
active  participation  of  women  in 
amateur  radio,  ALARA  has  an 
award,  contests,  trophies*  nu- 
merous nets,  and  a  quarterly 
newsletter. 

The  official  net  is  on  ±3.580 
M  Hz  at  1 030  UTC  Mondays  ( 1 000 
during  daylight  saving  time),  fink- 
ing YL  operators  all  over  Aus- 
tralia. The  net  allows  YL  newcom- 
ers to  try  their  hand— to  overcome 
mike  shyness  and  say  hello.  All 
are  welcome.  The  monthly  meet- 
ings are  held  on  the  net  on  fourth 
Mondays  (except  in  December), 
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Other  nets,  conducted  by 
ALARA  or  other  YLsT  include: 
•YL  DX  ;i220"  net,  Mondays, 
0600  UTC,  14.220  MHz. 

•  "Open  House"  System,  Tues- 
days and  Thursdays,  0900-1200 
UTC  in  winter  and  1000-1300  in 
summer,  ±14.332  MHz. 

*  15-meter  net,  Fridays,  0400 
UTC,  21. 188  MHz. 
•Queensland  net,  Wednesdays, 
1000  UTCt  ±3,563  MHz. 

•WA  ALAFWYL  net,  Mondays, 
1200  UTC,  ±3.585  MHz, 
•CW:  Wednesdays,  0430  UTCT 
7.030  MHz  (VK3KST  VK2SU),  and 
Mondays,  Thursdays,  Fridays, 
0300  UTC5  14.050  MHz  (VK3KST 
VK4BSQ.VK4ATK), 

ALARA  has  its  own  song  and 
much  recruitment  material.  They 
have  their  own  lapel  badge, 
charms  suitable  for  necklaces, 
bracelets,  etc.,  and  teaspoons 
(and  sugar  spoons)  with  their  em- 
blem (a  great  collector's  item). 
When  a  member  signs  off,  the 
farewell  is  "33,"  This  was  origi- 
nated by  Clara  W2RUF  (SK)  and 
adopted  by  the  American  Young 
Ladies  Radio  League  for  exclu- 
sive YL  use;  it  means  friendship 
between  YLs, 

Interested  YLs  may  write  to; 
The  Treasurer,  ALARA.  PO  Box  4, 
Middle  Brighton,  Australia  3186. 

I  am  indebted  to  I  he  ALARA 

Publicity  Officer,  Joy  VK2E8X.  for 

most  of  this  information. 
*     *     *     *     * 

A  Radio  Communications  Ci- 
tation, VK2BVS  writes  that  by 
now  citations  have  been  sent  to  all 
persons  and  organizations  in  the 
amateur  radio  field  who  were 
known  to  have  helped  handle  Aus- 
tralian messages  during  (1)  the 
national  Australian  telephone 
breakdown,  10-17  June  1981, 
and/or  (2)  the  Mexico  City  earth- 


quake disaster,  21-25  September 
1985,  and/or  (3}  the  San  Salvador 
City  earthquake  disaster,  11-19 
October  1986.  Inevitably,  howev- 
er, in  operations  of  such  magni- 
tude, participants  may  be  over- 
looked, be  unknown,  or  have 
moved  or  changed  callsigns 
since.  Therefore,  the  citation  is 
now  being  offered  as  a  general 
award.  Eligible  are  all  Mexican  ra- 
dio amateurs  involved  in  1985.  all 
El  Salvador  amateurs  involved  in 
1 986T  and  any  overseas  amateurs 
who  helped  Australian  messages 
to  flow,  plus  any  who  helped  ama* 
tours  originate,  relay,  or  deliver 
such  messages  over  the  air,  by 
telephone,  or  by  any  other  means, 
or  provided  updates  to  national  or 
governmental  organizations  or  to 
the  media.  This  includes  assis- 
tance at  net  control  or  relay  sta- 
tions, CB  operators  delivering  or 
collecting  local-area  messages, 
and  members  of  the  general  pub- 
lic whose  special  help  has  been 
acknowledged, 

To  obtain  the  citation  (see  Fig. 
1),  send  details  of  your  involve- 
ment together  with  $5  to  Sam 
Voron  VK2B VS,  2  Griffith  Avenue, 
Roseville,  N.S.W.,  Australia  2069. 


FEDERAL  REPUBLIC 
OF  GERMANY 

Raif  Beyer  DJ3NW 
Opferkarnp  14 
3300  Braunschweig 
West  Germany 

Frequent  short-skip  conditions 
on  1 0  meters  gave  dozens  of  ama- 
teurs in  Europe  a  chance  to  log  on 
the  Italian  beacon  robot.  IY4M,  re- 


Beacon  robot  IY4M. 


cently.  So  it  is  time  to  get  ready  to 
contact  the  robot  from  other  conti- 
nents, too,  in  case  of  short  band 
openings  now  and  then  and  gen- 
erally better  conditions  to  be  ex- 
pected in  the  long  run. 

The  beacon  is  sponsored  and 
managed  by  the  Associatione  Ra* 
dioamatori.  Sezione  di  Bologna, 
Italy.  It  is  dedicated  to  the  remem- 
brance of  the  great  Italian  scien- 
tist and  pioneer.  Guglielmo  Mar- 
coni, who  established  the  first 
radio  contact  over  the  Atlantic  on 
December  12,  1901,  between 
Newfoundland,  Canada,  and 
Poldhu,  in  Cornwall,  England. 
The  beacon  is  near  the  Villa 
Grrffone  at  Pontecchio  Marconi,  in 
Bologna,  Italy,  where  young 
Guglielmo  made  his  early  radio 
experiments,  and  from  where  the 
first  radio  signals  originated. 

Purposes  of  the  beacon  in- 
clude: to  serve  as  a  reference 
for  propagation  studies  and  an- 
tenna tests,  as  a  signal  source 
for  receiver  checks,  and  to  broad- 
cast information  and  bulletins  of 
general  interest.  Another  rather 
unique  purpose  is  to  communi- 
cate with  users  and  collect  data  on 
stations  that  operate  the  beacon. 
Normally,  a  computer  and  modem 
are  required  to  get  in  contact  with 
such  a  machine.  IY4M,  however, 
communicates  in  Morse  code, 
so  everyone  is  ready  for  a  QSO 
with  him. 

IY4M  operates  on  28.195  MHz 
in  CW  with  a  normal  output  pow- 
er of  20  Watts  and  a  5/8-wave 
ground-plane  antenna.  It  identi- 
fies itself  by  sending  IY4M  twice. 

followed  by  the  intermittent  signal 
( _ _     __) 

followed  by  the  message,  1Y4M 
ROBOT  ORV  ORV.  at  15  wpm 
code  speed.  If  a  command  is 
received  within  30  seconds,  it  will 


be  executed  by  the  machine;  oth- 
erwise, the  cycle  repeats.  The 
robot  adapts  automatically  to  your 
code  speed,  which  may  be  within 
the  range  of  10  to  50  wpm:  it  an- 
swers at  the  same  speed  with 
which  it  is  approached  by  the 
user.  The  bandwidth  of  the  receiv- 
er is  about  ±2590  Hz,  centered  on 
the  nominal  frequency  of  28,195 
MHz. 

A  short  QSO  with  the  robot  is 
initiated  by  sending  on  his  fre- 
quency in  CW  a  message  like: 
IY4M  IY4M  DE  DJ3NW  DJ3NW  K 

The  robot  checks  the  syntax  of  the 
callsign  received.  For  instance,  if 
you  send  HELLO  instead  of  your 
call  the  robot  will  answer: 

HELLO  HELLO  ?  ?  PSE  AGN 

If  a  correct  call  is  received  once 
only,  the  robot  answers: 

DJ3NW  DJ3NW  ?  ?  PSE  AGN 

If  the  robot  doesn't  understand 
the  call  at  all,  it  answers: 

??  PSE AGN 

If  the  initiating  message  is  accept- 
ed, the  robot  answers: 

DJ3NW  DJ3NW  DE  IY4M—HR 
OP  ROBOT— TKS  FER  CALL  NW 
STORED  IN  MEMORY— NW  PSE 
SEND  SIG  ES  WL  GIVE  U  RPRT 
BK. 

At  this  point,  send  a  signal 
(dots,  dashes,  or  carrier)  for  about 
four  seconds.  The  robot  then  an- 
swers (for  example).  R  UR  RST  IS 
55  55.  and  asks.  NW  PSE  MY  RST 
RST  ?  ?  BK,  and  expects  that  you 
will  give  a  report  (RST)  at  least 
twice,  ending  with  a  well-spaced 
letter  K.  The  robot  then  answers, 
R  R  TKS  FER  (RST)  and  termi- 
nates the  QSO  by  saying  good-by 
in  one  of  these  languages,  select* 
ed  according  to  your  callsign:  En- 
glish, Italian,  Spanish,  French, 
German.  Swedish,  Finnish,  Japa- 
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Keyword 

Response 

Action 

QRPK 

IY4M  GRP  PWR  2W  OUT 

Output  power  is  switched  to  2  Watts  and  is 
reset  to  20  Watts  again  if  the  robot  identifies 
itself. 

QROK 

IY4MGRO20WOUT 

Normal  output  power  of  20  Watts  is  restored. 

QTGK 

An  intermittent  signal  is  sent 
for  about  1 5  seconds. 

QSAK 

RR 

The  user  should  now  send  a  signal  for  about 
4  seconds,  and  the  robot  responds,  for 
example,  UR  S  5  5t  or  SRI  NIL  if  the  received 

signal  is  inadequate  for  some  reason 

QTC7K 

QTC.  „/,„/,  ..STORED 

Robot  tells  you  which  messages  (1-5)  are 
currently  stored,  or  it  answers. 
NO  QTC  STORED, 

QTC  1  thru  5  K 

Robot  transmits  the  requested  QTC  at  the 

user's  code  speed, 

but  not  slower  than  18  wpm. 

INFO  K 

I Y4M  AT  (hour  and  date  in  UTC) 

FO  28195  KHZ 

ORG  (QRP)  20  (2}  W  OUT 

ANT  GP  5/8 

LOG  JN540K 

CODE  SPEED,,.  WPM,.. 

TEMP  (MINUS)  ...C 

LISTK 

VV  V  LIST  OF  QSO  AT  (hour  and 

Each  entry  is  listed  by  time,  date,  callsign, 

date  in  UTC)  followed  by  a  list  of 

RST  sent  or  ?,  RST  received  or  ?,  and 

all  GSOs  stored,  at  50  wpm. 

robot  output  power:  0-20  Watts.  P*2  Watts. 

LIST  L  K 

Same  but  at  30  wpm 

MSG  1-4 

Transmission  of  a  stored  message  at  your 
code  speed  but  not  Jess  than  16  wpm. 

MSG1*  fist  of  keys;  MSG2-  list  continued; 
MSG3:  How  to  operate  the  robot:  MSG4: 

Guglielmo  Marconi  celebrating  message. 

Table  f.  Commands  accepted  by  IY4M. 


nese1  Serbo-Croat.  Russian,  and 
Portuguese. 

In  addition,  the  robot  accepts  a 
number  of  keywords  and  re- 
sponds to  them— see  Table  1. 

You  can  operate  the  robot  quite 
easily  if  you  follow  these  recom- 
mendations: 

•To  be  sure  you  are  heard  by  the 
robot,  send  some  Vs  followed  by  a 
well-spaced  tetter  K.  The  robot  an- 
swers, ?  ? . 

•Sending  a  couple  of  Vs  at  the 
beginning  of  each  transmission 
helps  the  robot  to  synchronize 
with  your  speed. 

•Each  key  can  be  repeated  sever- 
al times  to  cope  with  QRM.  How- 
ever, the  time  limit  for  a  command 
is  30  seconds. 

•End  each  command  with  a  well- 
spaced  letter  K.  If  the  robot  does 
not  respond,  he  may  not  have  re- 
ceived the  K  properly.  Send  an- 
other K.  Otherwise,  start  all  over 
again. 

•Keywords  and  callsigns  must  be 
transmitted  without  spaces, 
DJ3NW  rather  than  DJ  3  NW,  for 
example. 

A  special  QSL  card  is  sent  to  all 
stations  logged  by  the  robot. 
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Beacon  robot  1Y4M  was  de- 
signed and  built  by  IK4BWC, 
14DVT,  IK4EWK,  I4IJY,  and 
I4TNM,  with  the  cooperation  of 
I4ACO,  148ER,  I4BUA,  IK4CZF. 
l4NE.I4QHD.andl4TA, 

The  idea  to  build  the  machine 
came  from  Marco  De  Vietro 
IK4EWK  and  his  father,  I4DVT. 
Two  years  ago,  Marco  began  with 
an  Apple  II  computer  and  a  simple 
program  in  Forth  which  was  able 
to  decode  a  CW  signal  from  the 
computer  I/O  port  to  recognize  a 
command,  and  to  execute  it.  Lat- 
er, the  gang  of  IY4M  built  a  dedi- 
cated computer;  clock,  A/O  con- 
verter receiver,  and  interfaces  lo 
get  IY4M  on  the  air 

There  are  more  features  to 
come.  "We  would  like  to  build  a 
completely  new  computer  for 
the  robot,  based  on  an  MS-DOS 
operating  system,  Marco  says. 
The  primary  goal  [would  be]  to 
make  the  system  smarter  In 
recognizing  commands  and  call- 
signs  even  with  the  wrong  spacing 
between  letters  or  words/1  New 
commands  may  include  a  Morse 
tutor,  a  mailbox,  or  a  facility  to 
vary  the  transmitter  output  power 
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over  a  wide  range.  And  PROLOG, 
one  of  the  artificial  intelligence 
languages,  is  already  considered 
a  candidate  to  implement  the  im- 
provements. 

I  really  love  to  get  rn  contact  with 
IY4M  and  enjoy  the  way  it  pro- 
vides everyone  with  access  to  an 
intelligent  machine  by  the  sim- 
plest type  of  radio  communica- 
tions of  all— good  old  CW,  Thanks 
to  the  crew  of  1Y4M  for  a  job  well 
done! 

And  thanks  to  Marco  De  Vietro 
IK4EWK  for  the  information  on 
IY4M 


SRI  LANKA 

Calvin  Fernando  4S7CF 
15/6*  Albert  Perera  Avenue 
Nugegoda 
Sri  Lanka 

(Welcome  to  Calvin  4S7CF  of  the 
nation  of  Taprobane  (as  it  was 
known  to  the  ancients},  Serendip 
(as  it  was  known  later).  Ceylon  (as 


known  in  modern  times— until 
1972),  and  the  Republic  of  Sri 
Lanka,  as  it  is  known  now— a 
25t332  square-mile  isfand  in  the 
Indian  Ocean  off  the  SB  coast  of 
India.  Calvin  is  a  vice-president  of 
the  Radio  Society  of  Sri  Lanka  and 
is  active  on  20  when  the  band  is 
open.  (He  has  all  50  U.S.  states 
confirmed.) 

The  Radio  Society  of  Sri  Lanka 
had  its  annual  meeting  in  August 
and  elected  R.E.H.  Perera 4S7EP 
(Earnie)  as  president,  4S7CF  and 
R.  Gcjnawardene  4S7RR  (Ranjit) 
as  vice-presidents,  and  the  follow- 
ing: Ekendra  4S7EF,  Hon.  Secre- 
tary; D.P.  Pathmaperuma,  Hon. 
Treasurer;  Victor  4S7VK,  Editor; 
and  Rodney  4S7RM,  Auditor. 
Committee  members  are  Warne 
4S7PW,  Ananda  4S7NB,  Paul 
4S7PVR,  Cecil  4S7CD,  Vasanma 
4S7VG.  A.C.3.  Jayaranjan,  and 
H  Buddadasa 

Amateur  radio  is  more  than  50 
years  old  in  Sri  Lanka,  and  is 
growing  slowly.  About  150  hams 
are  licensed,  of  whom  about  30 
are  active,  a  few  of  them  DXers. 
The  RSSL  issues  a  Worked  Ten 
4S7  Stations  award  to  any  li- 
censed amateur,  (Send  10  IRCs 
and  certified  tog  extracts  to 
Awards  Manager  RSSL,  PO  Box 
907,  Colombo,  Sri  Lanka.)  The 
QSL  bureau  is  atso  at  this 
address. 

A  license  to  operate  may  be  is- 
sued to  visiting  hams  if  application 
is  made  at  least  three  months  be- 
fore arrival  [Caivin  offers  his  help; 
contact  him].  No  third-party  traffic 
is  permitted. 

Most  hams  visiting  Sri  Lanka 
visit  our  society  get-togethers. 
Recent  interesting  visitors  includ- 
ed OM  Karl  DDJ2NH,  who  donat- 
ed the  only  2m  repeater,  at  pres- 
ent (receives  on  145.000  MHz, 
transmits  on  145.60),  and  OM  Mi* 
noru  JA3MNP,  who  has  sent  us 
about  25  2- meter  rigs  collected 
from  JA  hams  as  presents  for 
our  hams. 

We  have  never  had  visiting  ex- 
pedition groups,  but  it  will  be  a 
good  idea,  If  you  wiil  let  us  know 
specific  plans,  I  can  put  it  up  to  the 
RSSL  and  see  how  we  can  give 
our  cooperation.  Our  club  station 
uses  4SQAA  during  the  All  Asia 
DX  Contest, 

I  like  your  magazine  very  much 
but  it  is  very  seldom  that  we  see  a 
copy,  Best  73 

A  one-year  subscription  has  been 
entered  for  the  RSSL  as  "Inter- 
national's*  foreign  correspon- 
dent through  its  representative, 
4S7CF 
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IC-751A 

NEW" 


100KHz-30MHz 
FM  Standard 

32  Memories 

QSK  [Nominal  Speed  40  WPM] 


ICOM 


IC-/J2AT 


140-163  MHz 
10  Memories 
1W.  1. 5  W  optional 
32  tones  built-in 

IC-03AT 

•  220  to  224.995  MHz 

•  2.5W,  5W  Optional 

•  Built  in  subtonc 

•  10  Memories 


FT-767GX 


HF/VHF/UHF 
BASE  STATION 


Add  Optional  6rn,  2m  &.  70  cm  Modules 
Dual  VFOs 
Full  CW  Break-in 
Lots  More  Features 


FT23/73R 

■  Zinc- Aluminum  Alloy  Case 
•10  Memories 

•  140-164  MHz,  440-450  MHz 

*  600  MAh  Standard  Opt.  5W 
New  "super  handieM 


KENWOOD 


TS940S 


>  ' 


excellence" 


•Programmable  Scanning 

•  High  Stability.  Dual  Digital  VTO's 

•  40  Channel  Memory 

•  General  Coverage  Receiver 


KENWOOD 


TR2600   special 

•  2.5  W/300  MVV2  Met-r  HI 
•LCD  Readout   l>#w   **©!# 
•10  Memories         'W/V/** 

•  Band  And  Memory  ScJft€, 


C.O.D.'s  Welcome 
800-227-801 1 


4 1 20- A  DIRECTORS  ROW,  HOUSTON,  TX  •  77092  •  7 1 3-957-80 1 1 


0 


oTo 


KENWOOD 


TR-2600 

■  LCD  Readout 

-  •     ■  yC 

ina 


TH-21AT 

■     - ... i    •'  ■ » "-■ 

•  I  WflIF 

•  Opt,  500  M  A 

btftvy 


TM-2570 


•  First  7Q  Wall  FM  Mot5»e   ■  hiSTwit^  Memory* 
&u(kKJ-A"i'    *2'iCfi3r\nQilA»mcny    ■  Front 
Firli)  fHi^ramitiasKrCtCSS 


**™hMk3 


•  40Chwrnini  Memory 


TS-940S 

OX-cellence 


800-227-7373  r 


AEA 

ALINCO 

ASTRON 

AVANTt 

B&W 

BENCHER 

BUTTERNUT 

CUSHCRAFT 

DAIWft 

HAM-KEY 

HUSTLER 

HYGAIN 


KANTRONICS 

KDK 

KENPRO 

KENWOOD 

KLM 

LARSEN 

MFJ 

MIRAGE 

NYE  VIKING 

QUATRON 

SANTEC 

WELZ 


ICOM  ■  YAESU 

COD'S  WELCOME 


FT-2Q9RH 

•  5  watts 

•  10  Memories 
•LCD 

•  Compaci 


FT-2700R 
*  Duo-Band  Full  Duplex 
■25  Wan 


FRG-9600 


100  Memories 

60  MHZ- 905  MHZ    Coniinuous 


*-l74 


wsr 


."■Ci'iM 


525  East  70th  Avenue,  1  West,  Denver,  CO  •  80229  •  303-288-7373 


"When  You  Buy,  Say  73 


r ' 
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SWEDEN 

Rune  Wande  SM0COP 
Frejavagen  10 
S- 155  00  Nykvarn 
Sweden 

CEPT  LICENSE 

By  the  time  you  read  this,  the 
European  License  according  to 
the  CEPT  Agreement  should  have 
been  accepted  by  the  Swedish 
Telecommunication  Authority. 
This  will  mean  that  amateurs  in 
those  European  countries  that 
have  accepted  the  CEPT  Agree- 
ment no  longer  have  to  apply  for  a 
reciprocal  license  when  traveling 
on  vacation  and  bringing  the  radio 
with  them.  I  will  confirm  this  in  a 
future  report  and  give  specific  in- 
formation on  which  countries  this 
applies  to.  Others  must  continue 
to  follow  the  reciprocal  licensing 
procedure. 

THE  SWEDEN  AWARD 

We  all  know  that  amateur  ra- 
dio is  a  greatly  diversified  avoca- 
tion. Regardless  of  our  prime  in- 


terest within  the  field,  we  sooner 
or  later  get  into  the  game  of  hunt- 
ing for  awards.  At  one  time,  it 
seemed  like  every  radio  club  was 
running  its  own  award.  Some 
awards  are  regarded  as  very  pres- 
tigious, while  others  may  be 
just  a  nice  decoration  hanging  on 
the  wall. 

Some  seven  years  ago,  the 
Sweden  Award  was  established 
by  the  radio  club  Nykopings 
Sandareamatorer  The  prime  pur- 
pose was  to  increase  the  low 
amateur  activity  on  the  80-meter 
band.  More  or  less  to  everybody's 
surprise,  this  activity  has  been 
ever  increasing  throughout  the 
years  and  has  attracted  more  and 
more  amateurs.  It  also  has  de- 
veloped into  more  than  just  hunt* 
ing  for  an  award.  Those  who  take 
part  become  very  good  friends 
and  even  arrange  annual  meet- 
ings which  have  become  very 
well  liked. 

Collect  100  Parishes.  The 
smallest  administrative  geo- 
graphical area  in  Sweden  is  a 
parish.  In  all  there  are  2,563 
parishes,  but  tor  the  Sweden 
Award,  you  must  work  only  100 
different  ones,  if  you  are  trying  for 
additional  stickers  or  even  head- 
ing for  "Worked  All  Swedish 


THE 


DSET 


Exclusive  Design  for  Mobile  Radios 


e£S  800  STANDARD  FEATURES 

•  Hair  and  tun  duple*  capable 

•  Back  lit  positive  action  keyboard 

•  Adjustable  levels  for  any  radio 

•  Audibie  sidetone  ■  Automatic  PTT 

•  Auto  microphone  mute 

•  Off-t>oofc  speaker  mute 

•  Orvnook  rialing 

CES  800  OPTIONAL  FEATURES 

•  Auto  dial  of  21  digit  numbers 

•  Programmable  dial  speed  changes,  and 
pauses  with  or  wfthout  PTT 

■  Last  number  re-dial 

■  Decode  options  including  —  latched  call 
Dgfrl,  auditrie  a  I  en.  horn  relay  output 


Make  The 
Connection 


CALX  US  NOV*  TOIX  Ffftl  —  140CM2  7  991* 

Communications  Electronics  Specialties,  Inc. 
803C  S.  Orlando  Avenue 
Winter  Park,  Florida  327B9 


RECORD-BOOK 


e* 


overige 


^5V 


The  Record  Book  cover 

Parishes."  you  must  follow  the 
mobile  activity  going  on.  The  most 
amazing  thing  with  this  award  has 
been  the  increasingly  big  mobile 
activity.  The  performance  of  the 
mobile  setups  is  astounding,  It 
has  even  been  possible  for  sta- 
tions in  the  most  southern  pari  of 
Sweden  to  work  mobile  stations 
north  of  the  Arctic  Circle  on  the 
80*meter  band,  a  distance  of 
1,500  kilometers  (940  miles). 
Summertime  and  Midnight  Sun 
have  not  really  favored  the  propa- 
gation on  these  low  frequencies, 
but  the  avid  award  hunters  have 
done  it  anyway, 

Another  thing  to  be  pointed  out 
is  the  operating  technique  that 
has  been  devefoped.  It  reminds 
us  a  lot  of  a  DX  pileup,  but  here  it 
is  mandatory  that  each  station 
giving  a  report  also  repeats  the 
report  received.  Very  often  some- 
body else  keeps  the  log  when  a 
mobile  station  is  involved  in  the 
activity.  You  may.  however,  col- 
lect parishes  during  regular  GSOs 
which,  of  course,  are  valid  for  the 
award. 

For  many  amateurs  »t  is  a  learn- 
ing experience  of  many  kinds  to 
lake  part  in  this  award-hunting  ac- 
tivity. One  is  that  you  have  a 
chance  to  get  a  good  knowledge 
of  Swedish  geography.  It  is  very 
interesting  to  look  up  on  a  map  to 
find  out  where  the  station  yog 
worked  is  located. 

U.S.  County  Award  Similari- 
ties, The  Sweden  Award  has  simi- 
larities with  the  very  popular  U.S. 
Counties  Award  [sponsored  by 
CQ].  The  first  one  to  work  all 
parishes  was  Nils  SM0TW.  He  is 
still  active  helping  others  to 
achieve  the  same  goaf.  The  last 
few  years,  Elvir  SM7HZZ  has 
been  the  leading  enthusiast.  He 
has  worked  over  15*000  OSOs 
from  1  r300  parishes  being  mobile! 
From  his  home  station,  he  is  usu- 


overuse 


l 


The  pennant  awarded  for  working 
afipanshes, 

ally  the  one  directing  the  net.  This 
last  summer,  Olle  SM6CVL  has 
covered  most  parts  of  South  Swe- 
den, running  mobile  from  over 
1 ,000  parishes. 

Record  Book  Required.  To 
date,  over  1,500  Record  Books 
have  been  sent  out.  So  far,  61 
amateurs  have  worked  all  parish- 
es, The  first  one  outside  Sweden 
was  Harald  LA9VKf  who  received 
the  Worked  All  No.  40.  A  Record 
Book  is  required,  and  has  to  be 
sent  to  the  club  together  with  the 
application  for  this  award.  The 
charge  is  35  Swedish  Kroner  plus 
postage  (approx.  U.S.  $5  plus 
postage).  Send  for  further  infor- 
mation from  NSA  Diploma  Man- 
ager, Box  25,  S-6II  22  Nykoping, 
Sweden. 

A  QSL  card  exchange  is  not  re- 
quired for  this  award,  but  NSA  re- 
serves  the  right  to  examine  log 
entries,  Atl  Record  Books  are 
given  an  ID  number.  All  amateur 
bands  and  modes  may  be  used  to 
work  Swedish  stations,  although 
the  most  popular  frequency  for 
mobile  activity  is  3,760  kHz.  There 
also  is  a  special  mobile  trophy  and 
a  CW  trophy.  After  the  minimum 
100  parishes  required  for  the  ba- 
sic award,  there  are  stickers  for 
500,  1 .000.  and  ALL,  A  beautiful 
pennant  is  issued  when  all  parish- 
es have  been  worked. 

Although  this  award  is,  of 
course,  easiest  to  achieve  for 
amateurs  in  Sweden  and  its 
neighboring  countries,  there  are 
quite  a  few  Record  Books  in  oth- 
er European  countries  and  in 
the  U.S.  Why  don't  you  start 
collecting  parishes?  In  Swedish, 
a  parish  is  called  a  forsamitng. 
When  you  work  CW.  ask  for 
the  'TG."  Write  for  your  Record 
Book  and  for  all  the  information 
you  will  need  for  the  Sweden 
Award,  ■ 
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OPTOelectronics  inc 


T0 1.3  GHZ 

8  LED  DIGITS  •  2  GATE  TIMES 

ANODIZED  ALUMINUM  CABINET 
INTERNAL  NIC  AD  BATTERIES  INCLUDED 

AC  ADAPTER/CHARGER  INCLUDED 


EXCELLENT  SENSITIVITY 
&  ACCURACY 

AC-DC  •  PORTABLE 
OPERATION 


#i2ooh  1.2  GHZ 


#AC*t200 

AC  ADAPTER 

CHARGER 


I 


Small  enough  to  fit  into  a  shirt  pocket,  our  new  12  GHz  and  13  GHz,  8  digit  frequency  counters  are  not  toys! 
They  can  actually  out  perform  units  many  times  their  size  and  price!  Included  are  rechargeable  Ni-Cad  batteries 
installed  inside  the  unit  for  hours  of  portable,  cordless  operation.  The  batteries  are  easily  recharged  using  the  AC 
adapter/charger  supplied  with  the  unit 

The  excellent  sensitivity  of  the  T2G0H  makes  it  ideal  for  use  with  the  telescoping  RF  pick-up  antenna; 
accurately  and  easily  measure  transmit  frequencies  from  handheld,  fixed,  or  mobile  radios  such  as:  Police, 
firefighters,  Ham,  taxi,  car  telephone,  aircraft,  marine,  etc.  May  be  used  for  counter  surveillance,  locating  hidden 
"bug"  transmitters,  Use  with  grid  dip  oscillator  when  designing  and  tuning  antennas.  May  be  used  with  a  probe 
for  measuring  clock  frequencies  in  computers,  various  digital  circuitry  or  oscillators.  Can  be  built  into  transmit- 
ters, signal  generators  and  other  devices  to  accurately  monitor  frequency 

The  size,  price  and  performance  of  these  new  instruments  make  them  indispensible  for  technicians,  engineers, 
schools.  Hams,  CBers,  electronic  hobbyists,  short  wave  listeners,  law  enforcement  personnel  and  many  others. 

STOCK  NO: 


#1200HKC 


#!200HC 


#13O0HC 


Model  J200H  in  kit  form,  1-1200  MHz  counter  complete  including 
all  parts,  cabinet,  Ni-Cad  batteries,  AC  adapter-battery  chafger  and 


instructions 


-        -        -        -  -        -        *       I  N 


Model  1200H  factory  assembled  M20Q  MHz  counter,  tested  and 
calibrated,  complete  including  Nf-Cad  batteries  and  AC  adapter/battery 
charger    . . «....,.,.., f  137.50 

Model  I300H  factory  assembled  1-1300  MHz  counter,  tested  and 
cafrDrated,  complete  including  Ni-Cad  batteries  and  AC  adapter/battery 

V  narO  Cf  .    .    .     .    *    .I..-...**    *    *    a  '•  .a  >  m   m-    m   *    m   a  .  ■  *  *    i  ..................  #V  ■  W 


ACCESSORIES: 


#TA  100S 

#P-IO0 

#CC-70 


Telescoping  RF  pick-up  antenna  with  BNC  connector 112,00 

Probe,  direct  connection  50  ohm,  BNC  connector    SI 8.00 

Carrying  case,  black  vinyl  with  zipper  opening.  Will  hold  a  counter  3nd 


accessories 


.... 


» « ■ » 


FLA  (305)  771-2050 


ORDER  FACTORY  DIRECT 

1-800-327-5912 

DP  TO  electronics  inc 

5821  N.E.  14th  Avenue 
Ft.  Lauderdale,  Florida  33334 


S    99.95 


AVAILABLE  NOW! 


Orders  to  US  and  Canada  add  5%  of  total  ( S2  min.,  S 10  max) 
Borida  residents  add  5%  sates  tax.  COD  fee  $2. 


Early  Reservation  Information 


•  Giant  3  day  flea  market  •  Exhibits 

•  License  exams  •  Free  bus  service 

•  CW  proficiency  test  •  Door  prizes 

riea  market  tickets  and  grand  banquet  tickets  are 
limited,  Place  your  reservations  early,  please* 

Flea  Market  Tickets 

A  maximum  of  3  spaces  per  person 
(nontransferable),  Tickets  (for  all  3  days)  will  be 
sold  IN  ADVANCE  ONLY,  No  spaces  sold  at  gate. 
Vendors  MUST  order  registration  ticket  when 
ordering  flea  market  spaces. 

Special  Awards 

Nominations  are  requested  for  Radio  Amateur  of  the 
Year",  "Special  Achievement*  and  Technical 
Achievement  awards.  Contact;  Awards  chairman. 
Box  44,  Dayton,  OH   4540 1. 

license  Exams 

Novice  thru  Extra  exams  scheduled  Saturday  and 
Sunday  by  appointment  only.   Send  current  f  CC  form 
610,  copy  of  present  license  and  check  for  $4,25 
(payable  to  ARRL/VEC)  to;   Exam  Registration, 
8836  Windbluff  Point,  Dayton.  OH  45459 


Slide  Show 

35  mm  slide/tape  presentation  about  the 
HAMVENTION  is  available  for  loan.   Contact  Dick 
Miller.  2853  La  Cresta,  Beavercreek,  OH  45324 

1987  Deadlines 

Award  Nominations:  April  4 
Lodging:  April  4 
License  Exams:  March  28 
Advance  Registration  and  banquet: 

USA  -  April  1 1 

Canada  -  April  4 
Fiea  Market  Space: 

Orders  will  not  be  accepted  before  January  1 

Information 

General  Information:    (513)  433-7720 

or  DARA,  Box  44,  Dayton,  OH   4540 1 
Flea  Market  Information:    (513)  223-0923 
Lodging  Information:    (513)  223-2612 
(No  Reservations  By  Phone) 


HAMVENTION  is  sponsored  by  the 
Dayton  Amateur  Radio  Association  Inc. 


Lodging  Reservation  Form 

(Please  attach  your  name,  address,  and 
telephone  number  to  this  form  J 

Dayton  Hamvention  -  April  24,  25,  26  1987 
Reservation  Deadline  -  April  4,  1987 
MAIL  TO  -  Housing,  Dayton  Hamvention, 
1880  Kettering  Tower,   Dayton,  OH  45423-1880 

Arrival  Date 

t   )  Before  6  pm    (   )  After  6  pm 

Departure  Date 

Room:  (  )  Single 

(   )  Double  (1  bed,  2  persons} 

(  )  Double  Double  (2  beds,  2  persons) 

Lodging  Preference  - 

See  list  of  Lodging  on  adjacent  page, 

1   2  


Deposit  required  -  Room  deposit  must  be  paid 
directly  to  the  hotel  or  motel  by  date  shown  on  the 
confirmation  form  sent  to  you.   Use  canceled  check 
for  confirmation. 
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Advance  Registration  Form 

(Please  attach  your  name,  address,  and  telephone 

number  to  this  form  J 


How  Many 


Admission  

(valid  all  3  days) 

Qrand  Banquet  

Women's  Luncheon 

(Saturday)  

(Sunday)  

Flea  Market  

(Max,  3  spaces) 
Admission  ticket 
must  be  ordered  with 
flea  market  tickets 


@$8,00*      $_ 
0  $15,00**$ 


@  $7,25  $ 
@  $7.25  $ 
@  $23,00     $ 


Total      $ 


Make  checks  payable  to  -  Dayton  HAMVEMTION. 
Mail  to  -  Dayton  Hamventfcm,  Box  2205,  Dayton,  OH 
45401 


'  $10.00  at  door 


*  *  $  1 7,00  at  door,  if  available 


1986  15/20-METER  SSB  CHAMPIONSHIP  RESULTS 


DL6FBL,  N5TR.  and  K5LZ0 

— 20-Meter  World  Champions— 

Skiperbowl  Syndrome  f  Thai  was  the  or 
der  of  the  day  as  dedicated  contesters  world- 


wide chose  lo  take  lo  the  airwaves  instead 
Normally  we  would  have  scheduled  the  80- 
or  160-meter  events  on  this  football  week- 
end.  but  ihe  NFL  announced  iheir  schedule 

much  later  in  the  season  | nan  they  normally 


do   73  nad  already  scheduled  the  contesling 
evnnts 

Despite  ihe  odds.  DL6FBL  literally  walked 
away  wilh  World  Championship  honors  His 
single-operator  DX  entry  included  1.180 


Overall  Winners — Single  Operator- 

USA  NR5M 

Canada  VE38VO 

DX  DL6FBL 

Overall  Winners— Mufti-Operator 

USA  K5LZO 

DX  GW4EZW 

W/VE  Stations— Strtgie  Operator 

AR 
CA 

CO 
CT 

DE 
Ft 
GA 

IA 
IL 
IN 

KS 
KY 
MA 
MD 
ME 
Ml 

UN 

NC 

NE 

NH 

NJ 

NM 

NV 

OH 

OP 

PA 

TX 

VA 

VT 

WA 

ALT 

NS 


85 
86 
86 


65 
86 


1,082.950 

645,465 

1rS01,150 


932,815 
109.620 


WB5KEQ 

86 

82,565 

WA6FGV 

85 

288,800 

WilZV 

es 

34  400 

KA1YR 

86 

233,100 

AC3T 

85 

60,672 

K4XS 

85 

298.825 

WS4N 

86 

62,640 

KDfHY 

85 

41,520 

W9REC 

B6 

3,850 

KB4C/9 

85 

1,380 

WB#WHB 

65 

191.100 

KI4UJ 

B8 

36,960 

KA1GG 

88 

916.380 

N3AOE 

85 

29.250 

KR2K/1 

85 

1,875 

N8CXX 

85 

145,140 

W#NGB 

66 

7,425 

KF4HK 

86 

55  000 

Kvei 

86 

211,670 

AF1T 

85 

50,640 

WB2ULI 

86 

793.860 

AI9X 

86 

22.500 

KA2VAJ 

86 

33,250 

VVDSOVX 

66 

38,850 

NI7T 

85 

296,400 

W3ARK 

86 

41.370 

NHSM 

85 

1 .082,950 

W4WJJ 

85 

i  T7.4T0 

W3SOH 

66 

7.250 

N7BES 

65 

425.655 

VE6CPP 

32.745 

VElBDT 

85 

164  900 

ONT 


VE3BVD 


W/VE  Stations—  Mutti-Opera  tor 

CT  KA1YR 

IN  KE9T 

KS  WB9QIZ 

LA  KD5HW 

OR  NK7U 

TX  K5UZO 

WA  KE7C 

WY  KB7M 

DX  Stations— Singie  Operator 


DX  Stations— MuttiOperator 
England  G4CVK 


Fmland 


Wales 


OH7AI 

JA7YCQ 

GW4EZW 


86 


85 
88 
85 


86 
65 
85 
85 


Bo 
86 
85 


645  465 


360,500 
453,600 

96,460 
266.900 
435.590 
932.815 
559,860 

20.125 


Alaska 

KL7U 

66 

141.345 

Australia 

VK2BQS 

85 

18,500 

Balearic 

EA6VO 

85 

222.950 

Brazil 

PT2TF 

86 

1 14J00 

Bulgaria 

LZ1YEW 

85 

272.480 

Canary  Is. 

EA8VV 

86 

32.760 

Czech 

OKlRI 

86 

555,660 

Hawaii 

KH6DW 

86 

623,310 

Honduras 

HRtFC 

85 

15,225 

Indonesia 

YQflZEA 

86 

270 

Israel 

4X6rF 

66 

140r800 

Italy 

I4UFH 

85 

164.125 

Japan 

JK1MA2 

65 

196,260 

New  Caledonia 

FK8FA 

66 

120,750 

Portugal 

CT1DI2 

86 

3.440 

Puerto  Rico 

KP4FI 

B6 

740,840 

Scotland 

GM4WEW 

65 

4,600 

Spam 

EA3BOX 

66 

128,078 

Sweden 

SM7NNJ 

85 

9,450 

UN  HO 

4U1UN 

85 

4,880 

Wales 

GW48LE 

86 

612,720 

W  Germany 

DL6FBL 

66 

1.601.150 

Yugoslavia 

YU7SF 

66 

1,100 

35,550 

31.785 

38.340 

109.620 


OSOs  55  slates  and  provinces  1 06  DX  coun- 
tries, and  1 .801  ISO  contest  pomes'  Fantastic 
score — rhe  highest  m  ihe  contest1  Greai  ,• 
Ben1 

Tms  year  s  runner-up  h  a  newcomer  lo 


World  20*  meter  smgte-ap  OX  champ  ton 
QL6FBL 


Table  t  20-meter  honor  roU — attume  record  nptders  iCott/mns  show  OTH,  catlstgn,  year  and  scare  J 


2(hmeter  DXsmgie-op  runner-up  AH6GO 


&&  Lodging 


-  available  at  this  time 


Alexander  Motel  Fairborn 

elton  Inn 
Best  Western  Springfield 
Coach  N  Four  Motel 
Command  Motel  Fairborn 
Cross  Country  Inn 

.rossnoads  of  America 

ays  Inn  Dayton  Mall 

ays  Inn  North 

tDays  Inn  South 
ayton  Airport  Inn 
aytonian  Hilton 

nolodge 
airborn  Motel 


Hampton  Inn  (Englewood) 
Holiday  Inn  Wright  State 
Holiday  Inn  Dayton  Mall 
Holiday  Inn  Fairborn 
Holiday  Inn  Worth 
Holiday  Inn  South 
Holiday  Inn  Troy 
Knights  Inn  Franklin 
Knights  Inn  Dayton  North 
Knights  Inn  Dayton  South 
Knights  Inn  Vandalia 
L  &  K  Motel  (Brandt  Pike) 
LaQuinta  Inn  South 
Marriott  Hotel 


Motel  Capri 

Fenny  Fincher  (LaSfK  Troy) 
Ramada  bin  Downtown 
Ramada  Inn  South 
Red  Horse  Inn 
Red  Roof  Inn  South 
Rodeway  Inn  (Dayton) 
Rodeway  Inn  (Xenia) 
South  Dayton  Motel 
Travelers  Motel  North 
Traveler's  Motel  South 
TraveLodge  (North  Dixie) 
York  Motor  Lodge  Fairborn 


the  contest  community  She  promises  to  be  a 
threat  any  time  she  s  on  ihe  oand  Meet  He- 
len AH6GQ  This  was  Helens  tusi  Of  second 
(can"t  n>memtH?r  which)  contest  entry  Heard 
her  a  few  weeks  later  and  she  was  among  the 
too  WPX  scorers,  loo' 

Station  N5TR.  operated  by  W85VZL  is  the 
World  Champion  tot  WVE  single-operator 
stations  Georges  station  accumulated  1.349 
OSOs  Hit  O  cmjnt  and  DX  country  totals  t70| 


were  more  than  runner  up  station  KAtGG 
could  handle  A  total  ol  21  multiples  separat- 
ed the  two 

Chuck  K5LZO  is  Ihe  MuIIj -Op  World  Cham^ 
pion  tor  Ihe  second  consecutive  year  Chuck 
worked  more  stations  1 1  365)  man  any  com* 
petiior  Together  wilh  55  states  and  provinces 
and  56  DX  count ne*.  a  total  of  642.490  con- 
lost  points  were  tallied 

So  here  ts  what  ther  record  book  tooks  like  a  i 


the  end  ai  our  second  annua)  20-Meter  World 
Championship  event 


WBflOlZ 
GW4EZW 


1985 

rose 


Ma 

216 


Stngie  Op 

DL6FBL, 

West  Germany 

T&930S 

Alpha  770X 

6  elements  at  J  00 

AH6GQ 

Hawaii 

T5430S 

HamsJRFC 

5  elements  a!  70 

N5TR 

Te*as 

TS-930S 

Alpha  77  D 

4  elements  at  200 

5  elements  at  175 
Segments  at  100 

KAtGG 

Massachusetts 

TS-&40 

HB  8877 

3  element*  at  110 
3  elements  at  55 

WB2ULI 

New  JersoT 

TS530S 

Clipperton  L 

4  elements  at  BQ 

Mufti  Op 

K5UO 

Teaas 

TS^3QS 

Alpha  770 

5  etomenls  at  ? 
4  elements  at  7 

KE9T 

Indiana 

TS-430S 

MLA2500 

£  etemen !  s  at ' 

NK7U 

Washington 

TS-930S 

Alpha  78 

Unknown 

KD5RW 

Louisiana 

FT-901DM 

SB  200 

4erismenls  at  100' 

1965 

NR5M 

OKtTN 

K5LZO 


1986 
N5TR 
0L&FB 
K5LZO 


TaDie  2  Equipment  of  the  top-fine  &ngt&-  ana  muithpp  20-meter  stations 


W/VE  Single  Operator 
OX  Single  Operator 
W/VE  Multi-Operator 

Each  year  brings  new  champions  Here  is  a 
glance  at  ihe  top-ten  QSO  record  holders  lor 
20  meters 


Stngie  Operator. 

NR5M 

N5TR 

KAtGG 

DL6FBL 

AH6GQ 

KP4FI 

VE38VD 

KATGG 

W5FO 

WlBR 

Mutu^Qperatot 

K5L20 

K5LZO 

ICE7C 

NK7U 

KE9T 

KD5RW 

KD5RW 


1985 

1.690 

1986 

->■**  J 

■  986 

i  t93 

1986 

t  180 

1986 

1.139 

1986 

984 

1986 

943 

1985 

924 

1985 

913 

1985 

904 

T9S5 

1.473 

1986 

1  365 

1985 

' 

1986 

898 

1986 

601 

T9B6 

576 

1985 

501 

1985 

411 

K5LZO  led  the  pack  wilh  1  365  OSOs 
Following  him  with  5O0  or  more  contacts 
were  oTR  <  1.349)  KAtGG  (1,193). 
OLfiFaL  (MM).  AH6GO  (1 .139).  KP4FI 
(9B4K  VE3BVD  (943).  NK7U  (899),  KHSDW 
<808)    WB2ULI  [720).  GW4BLE  (707)    KVfll 

'fi),    WA&FGV   (671)    OK1R1   15681   and 
K05RW  (576| 

Cetl  a  I  nsiafes  and  provinces  were  a  r  aprr 
rruum  Canadian  part  ici  pal  ion  was  e*  I  rem- 
rare  on  the  East  Coast  Nobody  managed  to 
work  all  61  muHipliers  N5TR  came  the  ctos 
est  wilh  57  Oihers  wilh  50  or  more  irtcltirt 
DL6FBL    K5LZO,  and  KE&T  each  with  55 
KA1GG  and  AH5GO  with  54    KH60W  and 
WA6FGV  with  52  each    KP4F1  (51 1    and 
WB2ULH50] 

There  were  a  lol  of  OX  stations  on  the  air 
Ihtsyear  UnlorUmately  Ihe  stateside  turnoul 
was  exti  emeiy  low  because  ot  the  Super  &owt 
So  pf  you  missed  a  new  one  blame  it  on  Pet© 
Rgzeiltt1  Stations  w«th  50  or  more  DX  coun- 
ties included  DL6FBL  M08)  WB2UU  (81), 
N5TR  (70)  OK1R1 E68).  KP4F1  |6l)  JKtJtfAZ 
(59).  VE30VD  (57).  K5LZO(56),  KAtGG  (54), 
KE9T{53),  and  GW4BLE  {521 

Though  participation  was  lower  than  antici- 
pated- we  did  see  some  world  records  bn> 
l    Many  OOntesterfrtg  became  leaders  In 


1986  20-METER  WORLD  SSB  CHAMPIONSHIP 

Calfsign  QTH.  OSOs.  stales  and  provrnces,  DX  countries  tolaJ  score 
*■'  -  World  Champions   *  -State  Province,  Country  Champions 


WtVE—Stngfe  Operator 


*  N5TR 

TX 

*  KAlGG 

MA 

"  WB2UL* 

NJ 

*  V£3BVD 

O^T 

~  KAlVR 

CT 

*  WA6FGV 

CA 

'  KVGJ 

NE 

1  KC7GP 

WA 

1  N«CLV 

Kfi 

■  WB5KED 

AR 

-  WS4N 

GA 

-  W4WKO 

FL 

"  W5PWG 

TX 

■  KF4HK 

NC 

KSZD/1 

MA 

*  AF1T 

^H 

-  W3ARK 

PA 

'  WDBDVX 

OH 

"  KI4IJJ 

KY 

'  KA27AJ 

NY 

"  VE6CPP 

ALT 

■  A19X 

NM 

KJ4LU 

NC 

WKJF 

FL 

K4GKV 

GA 

WA51YX 

TX 

WBNGB 

MM 

W3SOH 

VT 

WE6G 

CA 

WfllZV 

CO 

W9REC 

IL 

N5AFV 

TX 

NF2C 

NJ 

K5GN 

TX 

iChecklog  KJ4NC  AE6T  \ 
OX— Stngie  Operator 


1  349 
i  193 
730 
943 
429 
671 
676 
448 

33? 

330 
156 
212 
266 

145 

3D 

213 

164 

158 

101 

103 

170 

123 

$3 

63 

55 

55 

49 

45 
35 
30 
28 
20 
7 


*  DL6FBL 

West  Germany 

1.180 

4  AH6GQ 

Hawaii 

1  139 

■  KP4FI 

Puerto  R*co 

964 

KH6DW 

Hawaii 

808 

■  GW49LE 

Wales 

707 

*  OK1RJ 

Czechoslovakia 

588 

*  JK1MAZ 

Japan 

299 

-KL7U 

Aiaski 

263 

"  4X6IF 

tsraet 

266 

¥  EA3BOX 

Spain 

248 

*  FK8FA 

New  Caledonia 

273 

4  PT2TF 

Braz-l 

184 

57 
54 
50 
54 
35 

52 
42 

45 

39 
42 
34 
33 
39 
29 
32 

42 
29 
24 
30 
31 
33 
32 
21 
21 
19 

?e 

23 
21 
26 

16 

15 

it 

6 


55 
54 
51 

52 
40 
40 
8 
49 
16 
33 
10 
28 


70 
S4 
81 
57 
35 
12 
19 
25 
11 

r 

24 
17 

4 

28 
16 
0 
13 
16 
26 
19 

4 

4 

14 

11 

16 

3 

4 

6 

3 

4 
5 
4 

2 

0 


1.007  ""1  li 

916.380 

793  860 

645.465 

233  1 Q0 

224  000 

21 1  670 

185.150 

84.000 

82  S65 

62  640 

59  250 

57.190 

55,000 

51.120 

44  730 

4t,37Q 

36850 

36.960 

33  250 

32.745 

22.500 

19425 

13  870 

475 

S635 

7  425 

7250 

6.960 

5.265 

3J50 

2.945 

1300 

210 


108 

1.801.150 

49 

1 083.045 

61 

749.640 

27 

623.310 

52 

612.720 

68 

555.660 

59 

186.260 

32 

141.345 

39 

140.BOO 

19 

128.076 

40 

120  750 

45 

114.700 

EA6TC 

Balearic  Is 

198 

10 

EA7AVU 

Spam 

I7D 

12 

EA8W 

Canary  ts 

84 

34 

G0ASM 

Enoland 

77 

it 

I4CSP 

Italy 

59 

16 

JA2MN8 

Japan 

60 

e 

JAl&NW 

Japan 

62 

4 

JE1AER 

Japan 

32 

1 

OK3VK 

C  zee  hoshdva-  - 

27 

B 

CTlDlZ 

Ponugal 

35 

5 

LZ1BG 

Bulgana 

27 

2 

JH3DEJ 

Japan 

15 

1 

YU7SF 

Yugoslavia 

15 

2 

Ot^lKZ 

C^ecrioslovaMrt 

10 

1 

JA2BWN 

Japan 

12 

3 

EA5EFV 

Spam 

12 

5 

LZ1WY 

Butgu 

10 

1 

OKtKUZ 

CzechosiovaKia 

7 

4 

YSBZEA 

Indonesia 

10 

0 

JA1AAT 

Japan 

7 

1 

YU7MGU 

Yugoslavia 

5 

2 

JEtGZB 

Japan 

8 

0 

IrVV  V£~  MulTi  Operator 

• '  K5LZO 

TX 

i  365 

55 

*  KE9T 

IN 

60t 

55 

1  NK7U 

OR 

898 

49 

■  KD5RW 

LA 

576 

49 

K7LXC 

WA 

21 

13 

DX— Mutft-Qp&rator 

■GW4EZW 

Wales 

216 

32 

'  G4C 

England 

105 

22 

1  JA9Y8A 

Japan 

102 

7 

*  0H?AI 

Finland 

139 

7 

JA2YEF 

Japan 

5 

iCnecMOg  JA3YKC.) 

Moitt-Operator  Participants 

G4CVK 

G41E5  G0AGH  G4XOM 

GW4E2W 

GW4E2W  ' 

JA2YEF 

JI2LPD  J12QVF   T 

Yamamoto 

JA3YKC 

JRGNWN.  JI3ERV 

JA9YBA 

JH7UJR  JA9LNJ  JA9VDA 

K5LZO 

5LZO.KE5IV  NT5DNM5M 

KD5RW 

KA5DLM  KA58O0 

i.XC 

K7LXC.KB7TAO 

KE9T 

KE9T  WB9YBI  N9FGM 

NK7U 

NK7U.  NI7T 

OH7AI 

OH7BY.  OH7EVOH7HK  OH7UV 

23 

25 

5 

23 

19 

21 

21 

16 

10 

1 1 

10 

12 

9 

8 

5 

2 

7 

2 

3 

3 

3 

3 


56 
53 

37 

36 

2 


31 
23 

27 

20 


36.630 
34,040 
32  760 
18.360 
17.850 
14, 3  tib 
13.875 
5.040 
WO 

3.440 
l  800 
1.625 

t.100 

&1G 

aoo 

695 
480 
390 
270 
200 
175 
150 


642,490 
453.600 

435.590 

266.900 

1650 


109  620 
38550 
32.810 

li  785 
1 1  310 
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THE 


DTMF1MICROPHONE 

Now  Keypad  Programmable 


CES  700  KEYPAD 
PROGRAMMABLE  OPTIONS 

Automatic  dialing  and  automatic  AN  I 

•  Fourth  column  tones 

•  Dialing  speed  changes  and  pauses  with  or 
without  PTT 

•  Manual  dialing  white  in  automatic  mode 

CES  700  STANDARD  FEATURES 

•  Audible  sidetone    *  Automatic  PTT 

•  Adjustable  levels  tor  any  radio 

■  Automatic  microphone  muting 

•  Back  In  sealed  keypad 

■  Last  number  re-dialtng 

PROVEN  CES  RELIABILITY 

•  Crystal  controlled  frequency 

•  Fiefd  serviceable    •  Full  year  warranty 


Make  The 


Connection 


Calf  ib  now,  toll  f  r«  —  I  BOO  3  2  7  *9  S* 

Communications  Electronics  Specialties,  Inc. 
803C  S.  Orlando  Ave.,  Winter  Park,  FL  32789 


PERFORMANCE 
AND  VALUE 

WITHOUT  COMPROMISE 


KRP-5000 
REPEATER 


NEW  FOR  1987 


Word  is  spreading  fast- 
Nothing  match©!  the  KRP-5000 
for  total  performance  and  value.  Not  GE,  not  a  van  Motorola. 


F1F  performance  really  counts 
in  lough  repeater  environ- 
ments su  the  KRP-5000 

*r  gives  you  7  helical 
resonators,  12-pQies  of  IF 
hlterin        and    a    precise 
Schmut  trig         squelch  wtth 
automatic  threshold  switch- 
mq   The  transmitter  gives 
:lean  TMOS  PET  power 


Enjoy  high  performance  opera- 
tion  with  remote  program  mabil- 
ity,  sequential  tone  paging, 
autopatch   reverse  autopaich, 
200-n umber  autodial,  remote 
squelch  setting,  status  inputs 
control  outputs   and  hei 
programmable  Morse  messages 


■ 


Call  or  write  for  the 
performance  story  .  .  .  and 
the  super  value  price! 

Micro  Control  Specialties 
23  Elm  P<Hk  Grovtilftftd  maoism 


>2fi 


KRP-5000  Repeater  shown 
with  PA- 100  Amplifier 


The  first  choice  in 

Transmitters  -  Receivers 

Repeaters 

Repeater  Controllers 

Power  Amplifiers 
Voice  Mail  Systems 


•  superscaf  • 

[A  Super  Swilchcd-Capacitor  Audio  Filter) 


■  A* 

ww  W 

• 

* 

■ 

r 

4             1 

r  r 

m 

SupcrSCAF  t*  an  innovative,  high  perfor- 
mance audio  filter.  SuperSCAF  incorporates 
state-of-the-art  switched  capacitor  filler 
lech  no  log  y  to  achieve  unprecedented  receiver 
selectivity  and  unwanted  signal  and  noise 
rejection.  Cutoff  frequencies  are  digi tally 
programmed  via  a  front  panel  thumbwheel 
twitch* 

SuperSCAF  is  an  easy  to  assemble  kit  which 
tan  Tic.   assembled   in   1   or  2  evenings*  The 
kit  features  a  single  PC  board  and  minimal 
point-to-point  wiring* 
Xo  adjustments  or  test  equipment  are  required* 


PRODUCT  INFORMATION 


Stopbnixl  Attenuation 
Skirl  Slope 
Filler  Type 
Pflssbmnd Ripple    . «.- 

Audio  Pu wrr  Qulpu  I 
Power  Requirements 
Price 

Shipping  &  Handling 
Overvas  Shippi  ng 


i  io  3 SIX)  Hz,  wikt  tuble  in 
!?u>p£  of  appro  'Hj 

Greater  t  turn  3 1  dB 
Appror  ISOdB/Octave 
I4*h  Order  Elliptical 
Less  than  0-2  dR 
1.5  Wat  li 
105- 1 30  VAC 
1 129,95 1  Florida  residents 
add  3%  sales  lux  | 
t7.(X)USA&CANAi)A 
Please  Inquire 


AFTRONICS,  INC. 

P.O.  BOX  785 

LONGWOOD.  FLA  32750 


-251 


Measure  Up  With  Coaxial  Dynamics 
Model  83500  Digital  Wattmeter 

The   Generation  Gap"  is  filled  with  trie  "new"  EXPEDITOR,  the 
microprocessor  based  R.F.  AnaDigif  System. 
The  EXPEDITOR  power  computer. ,  .you  make  the  demands,  it  fills 
the  requirements 

•  Programmable  forward  AND  reflected 
power  ranges- 

•  Can  be  used  with  the  elements  you 
now  have. 

•  Compatible  with  all  Coaxial  Dynamics 
line  sizes  and  power  ranges. 

■  18  scales  from  100  mW  to  50  kW 
Contact  us  for  your  nearest  authorized 
Coaxial  Dynamics  representative  or 
distributor  in  our  world-wide  sales 
networi- 


COAXIAL 


15210  Industrial  Parkway 
Cleveland.  Ohio  44135 
216^267-2233    1-800-COAXIAL 
Telex:  98-0630 

Service  and  Dependability. 


A  Part  of  Every  Product 


186 


"When  You  Buy,  Say  73 


■i 
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20-METER  SOAPBOX 

4X4IF  Never  recalled  a  contest  in  whkch  I  worked  so  nard  and  did  so  poorly 

Conditions  were  simply  awful  We'll  certamly  welcome  ihe  return  of  Ihe 

5  unspot  maximum. 
AH60Q       Had  no  plans  !o  enter  ihe  conies:    just  participate.  Alter  two  hours,  I 

decided  to  go  for  J  and  had  lets  of  I un1 
OL6FBL      Thanks  for  the  contest'  The  greatest  was  the  big  number  ol  e*otic  OX 

stations. !  worked  countries  I  have  never  heard  before  in  a  contest 
EA6TC        The  antenna  rotor  was  tern  because  of  45  kph  winds, 
G6ASM       Conditions  were  quite  good  considering  the  sunspot  cycle. 
G  W4B  L  t     Enjoyed  the  contest  Like  the  24-hour  formal 

KA1 YR       Great  contest  More  participation  this  year  Looking  forward  to  next  year 
KJ4LU         20  meEers  with  1 00  Watts  in  a  contest  is  like  working  QRP  with  a  half- wave 

dtpoie  m  the  casement. 
KH60W      I  believe  in  ten  hours  of  operating  I  worked  everyone  who  could  hear  me 

and  everyone  I  could  near  I  certainly  will  be  been  next  year 
KE7C  Supcrbowl  got  in  the  way  this  year1  Usually  80>  or  1  flowmeter  contests  are 

run  on  Superbowl  Sunday.  Guess  we  goofed  up  the  schedule.  Promtse  to 

resolve  the  problem  tn  "87 
KVftl  P'cpdgal -on  Sure  was  lacking  to  Europe  and  JA  from  the  Midwt^ 

KP4 F t  Nice  to  work  the  contest  My  first  SS8  contes  t 

WB2ULI      Superbowl  i  TVI  don't  mud 
W4WKQ      Enjoyed  this  20-meter  event  belter  than  any  other  SSB  contest  on  the 

bend. 
YU7SF       Thts  is  my  I  OOSih  contest  and  first  20*meter  phone' 


Stngle  Op 

KMSX 

TX 

T54405 

Alpha  7TO 

5  over  5  Telrex  at  1 35  7 1 90 ' 

OK1RI 

Czech 

FT- 102 

HB500W 

4  elements  at  73" 

NR5M 

TX 

TS-930S 

Alpha  77D 

6over6KLMatBOVT1S 
6-etement  klM  al  95 
5-eJernent  Hy  Gam  at  46' 

VE3BVD 

ONT 

TS-930S 

SB-220 

5  over  5  at  7071 40 

JGTFVZ/5N© 

Nigeria 

TS-120S 

FL2100Z 

4-element  tnband  yagi 

MufthOp 

KSLZO 

TX 

TS-430S 

Alpha  77D 

element  KLM  al  145 
6-elementKLMal54 

KHBDW 

HI 

TS-930S 

TL922A 

6-elemeni  KLM  at  70' 

KDSRW 

LA 

FT  90 (DM 

SB200 

4-element  KLM  KT34A  al  100' 

WD5GSL 

TX 

S-Line 

Alpha  76 

13-efemeni  loqpenodc 

Table  3  Equipment  of  the  top- five  single*  and  tmjltt-op  stBttons 


their  respective  state,  province  or  OX  coun- 
try Analyze  the  20-meter  nonor  rotl  <  Table  1 V 
Enter  your  station  next  year  and  perhaps  your 
name  will  be  among  those  mentioned^ 

it  seems  on  20  meters  (hat  if  you  don't  have 
the  skies  filled  with  aluminum,  you'll  never 
make  the  grade  tn  this  coolest  there  is  no 
room  tor  compromises.  You  need  a  good  op- 
erator, lots  of  aluminum  a  rig  thai  wrtl  filter  the 
QRM,  and  al  leasi  1  500  Watts  lo  meet  I  he 
competition  head-on  Table  2  shows  what  the 
top  stations  were  running. 

I  don' I  know  what  you  do  during  the  sum- 
mer, but  around  here  it  is  antenna  weather  I 
now  have  three  5-element  arrays  up  lor  20 
and  a  inoander  gust  tor  standby  I'll  see  how 
they  play  tn  &7  As  tor  the  rest  ot  the  con* 
testers,  here  is  a  sampling  of  the  antennas 
they  used  on  20  meters  during  the  86  event 
and  their  percentages 


3-etement  yagi 

26$ 

4-element  yagi 

IBS 

6-element  yagi 

16.5 

Inverted  vee/dipoJt1 

12,0 

Vertical 

105 

5-etememyagt 

95 

7-efemem  yagi 

4.5 

2-etemem  quad 

1.5 

2-elemeni  yagi 

15 

Delta  loop 

.5 

4-element  quad 

5 

nabbing  contacts  like  they  were  going  out  o4 
style  As  the  sun  set  m  the  west  (2400  UTC) 
the  stations  m  Texas  cfeariy  took  home  the 
bacon P 

KM5X  is  World  Champion  in  the  single-op- 
erator category  Following  with  his  very  close 
and  exciting  second  was  NR5M .  At  the  finish 
only  etght  OSOs  separated  the  two  stations 
KMSX  had  the  advantage  ol  ten  additional 
multipliers  Id  take  the  overall  Lead  by  80 ,000 
points  VE3BVO  became  the  highest  scoring 
Canadian  station,  timshing  3rd  tn  the  smgle- 
operaior  class. 

OK  1  fl  I  became  the  Worl  d  C  hampion  f  o  r  DX 
single  operator  stations  by  earning  a 
spectaWe  441  600  points    including  65  DX 
countries  worked  Competing  afl  contest  en- 
tnes.  OK1RI  had  the  second  highest  score  in 


the  world  A  superb  effort  from  our  most 
sought -after  European  friend.  Great  job' 
JG1FVZ/5N0  rook  a  commanding  second- 
pJace  finish  by  handing  out  Nigerian  multipli- 
ers to  the  deserving  333  stations  he  contact* 
ed  Our  thanks  tor  this  African  entry 

K5L2C  retains  his  title  by  becomjng  the 
World  Multi-Op  Champion  lor  the  second 
consecutive  year.  Chuck,  another  Lone  Star 
station  is  a  fierce  competitor  Not  only  has  he 
dominated  this  event  since  its  inception. 
Chuck  is  also  the  World  20  Meter  Multi-Op 
Champion  Meed  I  say  rno- 

WeJJ-known  Hawaiian  station  KH6D  W  with 
an  assist  from  K7SS  took  the  World  Mufti-Op 
Championship  In  the  DX  class.  Frank  and 
Danny  went  unchallenged  throughout  the 
•vent  For  the  most  part,  propagation  seemed 
poor  io  mosi  parts  of  the  worid  White  multiple 
ore  were  ai  a  premium,  they  managed  to 
make  618  contacts,  the  mosi  Btcmdrtt  worked 
by  any  competitor  As  usual,  great  job,  guys! 
You're  a  class  ad! 

Analyzing  this  years  results,  here  are  the 
current  top  ten  world  15-meter  OSO  record 
holders: 


Singh  Operator 

K4XS 

1985 

706 

KM5X 

1905 

583 

KMSX 

1986 

546 

NR5M 

T986 

540 

WA6FGV 

1965 

511 

K7QQ 

1985 

463 

WA7CQE/DV2 

1986 

461 

K4VXQ 

1365 

434 

VE3BV0 

1986 

404 

JG1FVZJ5NB 

1906 

333 

Multi-Operator 

KSLZO 

tses 

759 

KH6DW 

1966 

610 

K5L20 

1986 

531 

WD5GSL 

19S5 

394 

KD5«W 

1986 

296 

KD5RW 

1965 

295 

WD5GSL 

1966 

228 

KE7C 

1906 

206 

As  mentioned,  multipliers  were  at  an  abso- 
lute premium  Leading  the  pack  with  state 
and  provincial  tallies  were  NR5M  (50).  KMSX 
(49),  K5L20  (48j,  KC2EE  (44},  KD5RW  (42), 


From  these  statistics,  il  looks  as  >f  J  d  bet- 
ter upgrade  my  system  just  to  stay  up  with 
the  rest  of  the  f ieM  Where  are  all  the  (riband 
ers^  Last  yea/  they  represented  45%  of 
ihe  configurations  m  use  Hmm.  very  interest- 
ing1 Vou  think  maybe  they  upgraded  to 
monobanders'* 

We  all  owe  our  gratitude  to  Chuck  WA6R 
our  20- Meter  Contest  Chairman  Chuck,  tike 
our  other  contest  committee  members,  has 
the  thankless  job  of  tallying  all  the  entries, 
issuing  the  certificates,  catching  (lack  when 
your  score  faifs  to  show  up  m  the  maga- 
zine, and  tilting  out  all  these  ridiculous  re- 
ports about  his  contest  committee  activities 
as  the  months  go  by  It  you  had  a  good  time. 
thank  Chuck,  he's  the  one  responsible  In 
1987,  who  Knows,  he  may  open  up  a  new 
category  for  hooking  the  big  ones  Thanks, 
Chuck 


KM5X,  KSLZO.  OK1Rf\ 
atldKH6DW 

— 1 5-Meter  World  Champions — 

It  was  another  Te»as  showdown  While 
the  majority  of  the  worid  suffered  with  poor 
band  conditions,  stations  m  Texas  were 
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Overall  Wmrters 

—Singfe  Operator 

WY 

K87M 

65 

USA 

K4XS 

es 

5t4,000 

NWT 

VE8RCS 

B6 

Canada 

VE3SVD 

86 

225,640 

NS 

VE18DT 

65 

DX 

OK1RI 

86 

44t.6O0 

ONrr 

VE38VD 

Overall  Winners 

USA 
DX 

— Multi-Operator. 

K5UO 
KHSOW 

85 
86 

457.980 
333.575 

W/vtTSfaf*or»s- 

FL 
LA 
TX 
WA 

-Multi-Operator 

WC4E 
KD5RW 
K5LZO 
KE7C 

85 
86 
85 
85 

W/VE  Statfons- 

Smgle  Operator 

AL 

KB4JSS 

85 

2.700 

DX  Stations— Single  Operator- 

AH 

W5EU 

B5 

1  755 

Balearic 

EA6VQ 

85 

CA 

WA6FGV 

m 

151.840 

Bermuda 

VP9KA 

85 

CO 

WWZV 

B5 

3135 

Bulgaria 

LZtKOZ 

85 

DE 

AC3T 

85 

50.235 

Chile 

CE4ETZ 

B6 

FL 

K4XS 

85 

514,100 

Czech 

OK1RI 

86 

GA 

K4GKV 

86 

3.145 

fngtand 

G4X0M 

as 

U 

KOeHV 

B5 

29,040 

Honduras 

HR1FC 

85 

IL 

K4VX^t 

85 

229.245 

Indonesia 

vceSY 

86 

IN 

W9RE 

85 

39.270 

Israel 

4X61 F 

66 

MD 

K3ZO 

B€ 

4,590 

||  iJy 

IK2GSN 

86 

Ml 

N8CXX 

85 

102.510 

Japan 

JPtGLV 

86 

MN 

Ww^rfJB 

85 

490 

Korea 

HLtABR 

86 

MO 

WB0OJZ 

85 

9.750 

New  Caledonia 

FKBFA 

86 

MC 

N4UH 

85 

31.080 

Nigeria 

JG1FVZ/SN0 

86 

NE 

KV0I 

86 

10.800 

Philippines 

WA7COEmV2 

86 

NJ 

NF2C 

86 

27S 

Portugal 

CTlTM 

85 

NV 

KX5J 

86 

3.060 

So  Amc* 

N4NW/ZS 

85 

OH 

WDBDVX 

86 

3r870 

Spam 

EA3BOX 

86 

PA 

W3ARK 

86 

3.t20 

i  IN  HO 

4UtUN 

85 

TX 

KW5X 

86 

458  780 

Virgin  Is. 

N4CIS/KP2 

86 

UT 

NJ7A 

86 

640 

VT 

W3SOH 

86 

3.600 

DX  Stations^Muiti-Operalor 

WA 

K7QO 

85 

T  75.070 

Hawaii 

KH6DW 

B6 

Wl 

W9XT 

65 

32.600 

Japan 

JA3VBF 

66 

2,685 

140 

22.680 

225  950 


46,060 
134.050 
457,960 

£7.405 


23.790 
71  530 
18900 
11,400 
441,600 
15640 
11  160 
5.360 
16,170 
36,130 
26  640 

2.500 

21,700 

223,720 

80  460 

4,900 
38,675 
89,440 
13.225 
54.t20 


333,575 
23.205 


TatHe  4  15-Jrte/er  hon&r  rctfr— all-time  iecord  holders  (Columns  showQTH,  cattsjgn,  year,  and  score} 


WDSGSL  (401.  VE3BVO  <39).  and  KH6DW 
(34)  Believe  me  it  was  sougtr 

DX  muJtiplrers  were  just  as  scarce.  While 
many  OX  stations  were  on.  old  Sol  Just  would 
not  *Jknv  Signals  to  take  more  than  a  couple 
hops  Stations  fortunate  lo  work  30  or  more 
DX  countries  included  KM5X  (67).  OK1RI 
(65 J,  K5LZO  (59),  NH5M  (56),  JG1FV/5NQ 
(46),  VE38VD <44).  WDSGSL  (38).  KS90 (3$. 
andKC2EEl33l 

We  have  taken  a  survey  of  tr>e  various 
antennas  used  during  Ihe  15-meter  contest 
and  calculated  t*ie  percentages.  Here  are  ihe 
pbssMk 


3-eJernent  triband  yagl 

4-eiement  tnoand  yagi 

4 element  monobano  yagi 

Trapped  vertical 

inverted  vee.dipole 

vertvcal 

Ntemem  tniwrct  yagi 

7-elemeni  monoband  yagi 

G4ZV/G&RV 

Longwire 

3-elemeni  monooand  yatp 

^-element  monobaml  yagi 


18.0 
10  3 
103 
86 
6.8 
6fl 
5.1 
51 
5.1 
34 
3  4 
34 


6-elemeni  monoband  yagi  3  4 

4-demem  monooand  quad  3.4 

3  element  monoband  quad  1  7 

g-eiemeni  monoband  quad  1  7 

2  -phase  rotatabte  helical  vertk  17 

1 3-etemeni  tog  periodic  1 .7 

II  the  com  est  scores  don't  have  you  envj 
ous  of  the  winning  stations  than  perhaps  the 
equipment  survey  in  Table  3  will  get  your 
mouth  to  watering 

To  many,  the  contest  meant  adding  a  new 
country  to  I  heir  OX  country  totals  oc  their 
Worked  AH  Zones  To  others  it  meant  their 
50th  state  lor  WAS  We  saw  a  lew  contest 
records  broken  and  some  new  records  estab- 
lished Refer  to  Table  4.  me  honor  rotl  list  of 
all  time  record  holders 

On  behalf  of  contest  chairman  Gary  Vest 
WW5E,  we  thank  each  of  you  who  took  the 
time  to  get  on  ihe  an  during  adverse  Band 
conditions  Without  you.  the  contest  would 
not  have  taken  place  We  appreciate  your 
dedication  and  promise  ynu  it  will  pay  off 
when  the  sun  spot  cycle  does  a  160  degree 
turnaround  You  are  certamty  the  deserving 
re  a  who  know  what  contesimg  is  all  about  ■ 


4X6IF 

JAfAAT 
JLtMW! 
JR5HCU 

KC2EE 
KJ4LU 


KD5RW 

KM5X 

NF3C 

NJ7A 

OKfRI 

W4WKO 

WSfYX 


WA7COE/DVZ 


1 5-METER  SOAPBOX 

Bantf  conditions  were  superb  here1  Family  commifmenis  allowed  me 
to  operate  only  a  Few  hours,  though  See  you  next  year 
Conditions  no  good,  only  Asia  and  Oceania  stations  heard 

jood  conditions  m  Japan* 
it  was  a  greal  piiy  that  i  could  not  contact  with  any  U  S  stations .  Band 
no  good  today. 
I  realty  enjoyed  the  con  lest 

Thanks  for  FB  contests  Played  around  on  1 5  |ust  to  get  ready  lor  Ihe 
,20- meter  contest.  Almost  dad  better  on  15  Than  I  did  on  20,  though 
Heard  no  stateside  on  I5ma  two-hour  period  Band  was  pretty  bad 
Good  conditions  Had  nq  trouble  and  overheating  amp 
ThanKstor  Europe  it  was  fun' 

Conditions  poor  Very  tew  openings  ariywftere  Thanks  for  the  test 
and  see  you  next  lime 

Wit  h  ra  n  dam  wire  a  nd  i  u  n  n  i  ng  b  are  tool        1 1  you  can '  t  hear  t  hem ,  you 
can'l  wor*  ihem  if  you  can't  work  them  they  can  t  work  you' 
Difficult  to  get  contest  results  here' 

I  enjoyed  the  short  15-meier  opening   Wish  condttions  had  been 
oettei  tnough. 

The  tow  solar  flu*  hurling  the  contest  Just  a  bare  European 

opening  ai  times  tn  a  few  more  yea  should  be  a  very  good 

even  I  [Roger  t  hat1— KB7C] 

First  lime  tor  this  contesi  I  really  enjoyed  Jt  Wish  more  would  ptay  bui 
still  appears  to  be  ptcktng  up  smce  test  year  s  contest  Thanks  7Jf 


1986  15-METER  WORLD  SSS  CHAMPIONSHIP 

CattsKjn,  QTH  QSOs  states  and  provinces  DX  countries  total  score 

' "   =  World  Champions:  *  =  Stale.  Province.  Country  Champions 


W/V£— Single  Operator 

■  ■  KM5X 

TX 

■  NR5M 

TX 

1  YE3BVD 

ONT 

*KS90 

IL 

KC2EE 

TX 

W&PWG 

TX 

*  K7O0 

WA 

'  W4WK0 

FL 

•  WA6FGV 

CA 

K6XO 

CA 

KJ4LU 

NC 

KV* 

HE 

WK4F 

FL 

K3ZO 

MD 

WDSDVX 

OH 

W3SOH 

VT 

K4GKV 

GA 

W3AHK 

PA 

N5AFV 

TX 

KX2J 

NV 

WASfYX 

TX 

WBI2V 

CO 

W5EU 

AR 

W9REC 

IL 

NJ7A 

UT 

NF2C 

NJ 

W0NG8 

MM 

VESRGS 

MWT 

DX— Single  Operator: 


OKtRt 

JG1FVZ/5N* 

EA3SOX 

WA7CQFJOV2 

EA7AVU 

N4CIS/KP2 

IK2QSN 

JPTGLV 

FK8FA 

I4CSP 

EA3FCP 

4X6IF 

G4XGM 

CE4ET2 


Czechoslovakia 

Nigena 

Spam 

Philippines 

Spain 

Virgin  Is 

Italy 

Japan 

Mew  Caledonia 

ItaJy 

Spam 

Israel 

England 

Chile 


548 

540 
4  0-3 

254 

1ST 

157 

157 

140 

75 

7fl 

55 


28 
33 
22 

37 
27 
26 
31 
21 
13 
12 
13 
tl 
5 
7 


518 

303 

187 

461 

167 

237 

i  B 3 

163 

226 

56 

78 

94 

57 

S7 


49 

50 

39 

31 

44 

33 

33 

25 

IB 

16 

0 

16 

11 

5 

9 

7 

5 

1 

a 

it 

9 
9 
2 

4 
4 
3 
0 
0 


31 

22 

32 

0 

32 

34 

24 

2 

4 

20 

I 

13 


67 

56 
44 

36 
33 
23 
16 
20 

9 
'  i 
19 
14 
19 
13 

9 
12 
*2 
11 

to 

7 

7 

8 

7 

4 

4 

2 
4 
4 


65 
«S 

20 
18 

16 
10 
17 
22 

5 

15 

1 

20 

20 

I 


453.780 

378. 950 

225,640 

136  660 

$22,815 

56.560 

48755 

40.500 

20.250 

14.415 

14,060 

1G80G 

B.700 

*90 

3  870 

3,800 

a  145 

3  J  20 

3,060 

3.06O 

3,040 

2635 

720 

680 

640 

275 

200 

140 


441  600 
223  720 
89.440 
80,460 
68.460 
54  120 
38  130 
26.640 
21,700 
17,675 
16.200 
16 

15,640 
■  i  400 


JL1MWI 

Japan 

101 

1 

OK1TW 

C^echosfovc 

41 

11 

JR5HCU 

Japan 

IN 

0 

4X4FL 

Israel 

40 

12 

YCGSY 

Indonesia 

37 

0 

JA2BNN 

Japan 

63 

0 

EA3CHI 

Spain 

29 

0 

JE7HFO 

Japp-n 

34 

o 

HL1ABR 

Korea 

43 

0 

OK1KZ 

Czechostovakta 

22 

5 

EA5EFV 

Spain 

17 

9 

CTlDIZ 

Portugal 

17 

t 

OK28HQ 

Chechoslovakia 

9 

-i 

JH3DEJ 

Japan 

a 

0 

JEtTTO 

Japan 

6 

0 

CT1AHC 

Portugal 

3 

2 

JA1AAT 

Japan 

6 

0 

JM3XHO 

Japan 

3 

0 

JOlMCC 

Japan 

2 

0 

WWE—  Multr-Operator 

'*  K5LZO 

TX 

52t 

4a 

-  KDt>RW 

LA 

296 

42 

■  WDSGSL 

TX 

228 

40 

DX—MutthOper3tor 

■  *  KHGDW 

Hawan 

618 

34 

*  JA2YEF 

Japan 

1 

JA9YBA 

Japan 

102 

0 

JA2YOC 

Japan 

2 

0 

16 

16 

13 
22 

16 
It 

14 
11 

9 

8 

5 

12 

4 

5 
4 
1 
2 
2 
2 


59 
2fl 
38 


21 

18 

10 

2 


10.890 
9.620 
9.230 
'20 
5.360 
4  235 
2  600 
2585 
2  520 
2. 

2.100 

1  495 

680 

400 

180 

90 

90 

40 


384.665 
134,050 

(14,270 


333,575 

T5  665 

6.150 

30 


iChecktogs— By  request  EA3CTLEA3PE,  KJ4NC  OZtDPW.  VOt  OP  check  togs- Late 
enlnes  4Z4TR.  AH6EK  DL6FBL  JATYAG  JA7YCO.  K5GN  OH7EU  | 

Ktutli  Operator  Pamctpants- 


JA2Y0C 
JA2VEF 

JA9YBA 

K5L20 
KD5RW 
KH60W 
WDSGSL 


Aichr  Institute  of  Technology.  JE2EZ0.  JI2FHG 

Chuba  Universily  Radio  Club.  JF2NFC.  JF2GHC,  JI2LPD  JI2QVF. 

JJ2VAI  JJ2VFE  T  Yamamoio 

Kanaitawa  Untversitv  AHC  JA9tf4J  JA9VDA.  Kony  Hirosn 

Mia  Takes i 

K5UO  KE5IV  NM5M.  NT5D 

KD5FIW.  KASOLM  KA5BOO 

KH60W  K7SS 

E-Systems  ARC.  WBftTEV,  WD5A0C.  WF5C  KASYDC  KA5YFI, 

KA5WHY 


LIGHT  WEIGHT  ALUMINUM  TOWERS 

Trun^uljr  %lu|)cd  aluniuiuin  Mwi'fv  1  ighi  wdffit,  strung  jrJ 

ruffed   t  Hsouncd,  atsfty  erected  eaah  uken  back 

wn.  mjiTiii'iuiK'e  I  ret.  Tn  J5'  tree  ^tandin^g  it  hrarlLcicii  at 

hi'  ■  i r  limiud  i  feci  Ni  i hi.1  .un*unJ   Td  130'  in  height  il  ^uyc4 
Towers  come  m  twoniMs.  7"  wide  face  by  S'  Innj;  sect  inns  ami 
l|M  *iiJc  face  h)   Hi'  long  tccu"i»m    L'm:  a-^  minv  xrciuni>a> 
neccujry ,  Ci  41  jp\ihk'  scctiufn  av*u4Me  fur  mencx*  4tr  Uiip 

bj  8  sectJrm^-Sa3  OOca,  1 1"  hy  Hi"  ^-ti>»rh-S66..WLj 
I  or  nunc  intiiriiuiinn,  wrilCtO  OTCaII:     (214)  HA1)- 4474 

I    v^TiiiA^rslniemuimnal  Telestf  7325ft I 

Ht *t  1 056 .  ^UnJcn I Ic .  LA  7044 It  „*  T80 


Pay  TV  and  Satellite  Descrambllng 
All  New  61h  Edition! 


-192 


100  pages  of  theory  and  working  schematics.  1 3  cable  and 
7  satellite  systems,  includes  bypasses.  Best  reference 
available  514.95  Experiments  with  Yldeocipher  Tum-ons 
$9.95  Cab_ie_TV  Fuhction,  bidirectional  and  security  sys- 
tems 51 2.95.  MOS/MMDS  Handbook.  For  hackers.  59.95 
Build  Satellite  Systems  Under  5600.  512.95.  Any  3  for 
$26,00.  New  Winter  '67  product  catalog  $1 . 


Shojiki  Electronics  Corp.,  1327K 

NiMn Si   Niaun my  NT  H303  CODS  718 21* 2163 


"MULTI-BAND  SLOPERS' 

HUSO:  OlPOt£S  *  UMTTED-SFKCE  AUTEMHt$ 

Ovi  v*nii  ina  pel  rwmtrtC*  Of  W  9 \NH  niteniiH  i*  w*l '  <  ~     Nti«  -b  n  ■ 

tar    mull-b#nfl  Btd»  ShGNUL   reporlV    AL.inmJUf  canci^»^cfnf>u  -  'tier-, 

la  j0m  atucihad  c*hIbt  Trmtjewcirfljcft  bwwt    •   Eirrft  (fiiiiTI "-  varr 
l*w   Qrplri»  .  QttmfUmlt   liHTrygjiQin  »Tqut  pvri^nal  cHbch   ■ccedied  | 

4  BAND  3LOPEP     1*0.  80,  40,  M.  *r20W 

3      «■  "  IfiD.  §0  4UM 

2  "  "  IH3  4DM 

3  --        NO'THIP  DfPOLC     1M   00   4QM 
2      *-  00  40M 


%C  II  long 
*0  tl      -■ 
40  IL     *- 
11311  hmg 

fclt     m 


*BA*ID    5fl*CE  SAVES  Dll»OU  - 1«0  Thru  tOM *       4JR  . 
*  B»qwifat  wmg-Tfiga  1unw{BD.4C  »,  1}M  -Hiuwt  iun«7 


bog 


?43    - 
f   Tt    - 

1  iapH 


WQINH    ANTENNAS  3123M34T4 

BOX  393-S       MT.  PROSPECT,   II  600^6 


38 
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EVER  SAY  DIE 


from  page  14 

WA6ITF  presenting  the  Westlink 
Young  Ham  of  the  Year  award  to 
Shawn  Wakefield  WK5P.  We'll 
have  more  in  73  about  the  winner, 
so  I  wonTt  go  over  that  here.  But 
anyone  who  still  thinks  we're  los* 
ing  youngsters  because  they  have 
too  many  other  interests  attract* 
ing  them— instead  of  admitting 
that  our  blind  insistence  on  Morse 
code  is  killing  amateur  radio- 
needs  to  see  what  this  chap  has 
been  doing. 

I  think  it  was  Roy  who  brought 
up  the  simile  of  old  men  in  a  life- 
boat  stamping  on  the  fingers  of 
those  trying  to  get  in*  Apt, 

There  is  one  aspect  of  Las  Veg- 
as that  I  do  enjoy— the  buffets. 
My.  oh  myf  they've  developed 
those  into  an  art  form.  Back  in  the 
Saroc  days  I  remember  one  hotel 
with  a  buffet;  now  they' re  from  one 
end  of  the  strip  to  the  other— and 
downtown,  too.  The  lunch  prices 
run  from  52.50  to  around  $4  and 
some  are  great.  Of  course,  1  sup- 


pose Td  class  any  buffet  which 
ends  up  with  an  ice  cream  ma- 
chine and  buckets  of  sundae  top- 
pings as  great.  Who  needs  the 
buffet? 

One  of  the  locals  cued  me  into 
an  Italian  buffet  in  the  shopping 
mall  on  the  strip.  Unfortunately  ] 
didn't  quite  get  that  far,  being 
stopped  by  the  Oasis  Hotel  buffet. 
Mo  complaints.  Maybe  next  time 
I'll  make  it. 

The  Imax  theater  in  Caesar's 
Palace  was  closed  for  another 
week,  I  hate  to  miss  an  Imax — 
spectacular  shows. 

Get  your  priorities  straight  and 
plan  to  gel  to  Ham/West  next 
November  The  weather  will  prob- 
ably be  beautiful— around  80  de- 
grees again,  while  snow  and  bitter 
cold  hit  much  of  the  rest  of  the 
country.  The  show  is  well  man- 
aged—the ham  dealers  are  there 
with  good  prices— the  flea  market 
will  load  you  down  with  stuff  you 
can't  afford  not  to  buy— and  Veg- 
as is  there  to  entertain  you— make 
you  fat — and  suck  you  dry.H 
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DEALER  DIRECTORY 


Fonts  na  CA 

Complete  linci— 1COM,  Mirage,  KLMb 
Larsen,  Astral,  fl&W.  Over 4000 ekctron 
ic  products  for  the  hobby  til.  aJsq  CB  and 
buMncM  radios .  Serving  you  from  1 6000  sq. 
ft,  store.  FdhIww  Electronic*,  H62H  Sierra 
Are.*  Fonmiw  LA  92JJ5,  812-7710. 


San  Jose  C  A 

Bay  Area's  newest  amateur  radio  store  Mew 
it  used  amateur  radio  wiles  &  service.  We 
feature  Kenwood.  JCOMT  Afdcn,  Yjchj, 
Ten-Tec.  Santec  Jk  many  more.  Shaver  Ra- 
dio, Inc..  IT75A  S.  Winchester  BUd.. 
Campbell  CA  95008.  .VW4**5. 


New  Castle  DE 

Factory  authorized  dealer!  Yarcv,  ICOM. 
Ten*Tec,  KDK,  Kenwood*  AEA.  Kjaftroft- 
ict,  Smttec  Full  line  of  accessories.  No  ulci 
tax  in  Delaware  One  mile  off  1-95  Dela- 
ware Amateur  Supply t  71  Meadow  Road, 
New  Castle  DE  19720,  J2bV7T28. 


Miami  FL 

Casa  Marconi,  Inc.  Pre-owncd  iromniutikj 
liona  equipment  We  do  repairv  Send  SASE 
for  price*   Cat*  Marconi.  Inc.,  ?1W  SW 
8th  Slreel.  Miami  tl  JJI44,  2&4-S443 

Preston  ID 

Rum  WB78YZ  tuu  the  largest  *focfc  of  ami 
leur  gear  to  the  Ifitcrmountain.  West  and  (be 
beat  prion.  Call  me  for  all  ygur  ham  needs. 
Koui  DhlrihutiriK.  7ftSci.  Stale,  Pmlim  ID 

Derry  NH 

Serving  the  bam  community  urttii  new  and 
used  c^jtpnMm.  We  nock  and  service  mow 
majof  line*  AEA,  Astrcwi.  BAW,  Cu&bcrafi. 
Eirit'omm,  Hy-Gain,  HuHler,  ICOM,  Ken- 
wood«  KIM  I  arsen.  Mirage,  Mosley; 
torifo.  nstors,  cabfc  and  connectors  Buii- 
nrs*  hourv  Moo-Sai.  IO-5,  Thurvda)  10-9. 
Closed  Sun. /Holidays.  Kivendell  Electron- 
ics, S  Londonderry  Knad.  Herri.  NH 
13038,  434-5371. 


DEALERS 
Your  company  name  and  message  can  contain  up  to  25  worth  for  as  little  as  $  199 
yearly  {prepaid),  or  $50  for  three  months  (prepaid ),  No  mention  of  ma \\ -order 
business  or  area  code  permitted .  Directory  text  and  payment  must  reach  us  60  days 
in  advance  of  publication.  For  example,  advertising  for  the  May  "87  issue  muM  be 
in  our  hands  by  March  1st.  Mail  to  73  Amawur  Radio ,  WGE  Center,  Peterbor- 
ough, NH  03458.  ATTN:  Hope  Currier. 


ROPAGATIOIM 


Number  23  on  your  Feedback  eai 


Jim  Gray  W1XU 
73  Staff 
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The  period  of  the  14th  through  the  17th  is  especially  disturbed  due  to  magnet- 
ic storm  conditions. 
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THE  BARGAIN  SHEET 

ALWAYS  THE  BEST  DEALS! 


$9.72 

Si  102 

S3  22 

SB.42 
$9,07 
ST037 


MAXELL 

MD  1 
MD2 
MF  1DD 
MF20D 

BASF 


S1 1.75  VM  3102VG  12*  HI  RES 

$14  95  GREEN  COMPOSITE 

$24  70  VM  3102VA  12'  HI  RES 

S29.95  AMBER  COMPOSITE 

VM3101VG  I2m  GREEN 

COMPO&TE 


51 03  35 
$109  65 
$83  85 


S1 1  67 
ST0  37 


KALMAR 

TEAK  ROLLTOP  tt452  3 5  f4S)      SIS  S7 
TEAK  ROLL  TOP  *453  3  5  (90)    S24  67 
TEAK  ROLL  TOP  *454  5  25(50)  $21.42 
TEAK  ROUL  TOP  IWS5  5  25  M0OJ  $31  95 
TEAK  ROLL  TOP  *456  525  <1  tO|  S35.72 

PAPER 

I  2*H  S2Q1Q0GCS  $14  95 

9  1  2«  11  tm  2500  SH  $26  95 

GREENBAR  1 PT  3500  SH  $37  95 


FLEXI  1D5PK 
1  O  5.25  5S  DD 
2D  5.25  DS  DD 
2HD  5  25  DS  DD 

OPUS 

525  DS  DD 


10  PK     $688 


ANCHOR  AUTOMATION 

SIGNAL  MODEMS 


* 
* 


» ; 


j 


* 

i 
» 


* 


AVERY 

4166  CONT  INDEX  CD  3*5  (500}  $6.47 
4146  ADDRESS  LBL 

J-17  16(1000)  $647 

41 62  CLEAR  LABELS 

3  1  2*15  16  $10.20 

4144  3  UP2  1  2*15  16{3000)        59  1  7 
4143  2  UP  4*15  16  I3000I  $852 

414531  2*15  16(1000}  $474 

4170  USTS  MAIL  S38  97 

4164  DlSSAPERf  PAPER  $422 

4169  3*5  INDEX  CARD  1 500)         $7  46 

4163  2  1   16*4  INDEX  CD  (500J      $647 

4164  PIGGYBACK  LABELS  (500)    7-47 

4165  COMPUTER  PAPER  [250]     53.89 

41 67  POST  CARDS  (250] 


SM  1  LIGHTNING  24 

SM  *!  EXPRESS 
SM  3  ERROR  FREE 
SM  5  SECURE  12 

ANCHOR 

VM  2  VQLKSMWI 
VM  6420  VOLKS  6420 
VM  6470  VOLKS  6470 
VM  12VOLKSMODEM12 
VM  1  VOLKSMODEM 
F  &  J  CABLE 
ALL  OTHER  CABLES 


$389  35 
$289  35 
$129  35 
$324  35 


$12935 
SI  2935 
$12935 

S194  35 

S5196 

525.97 

S842 


$11  95 
$1125 
$25.98 
$34  95 

BROTHER 

HR  20  LETTER  QUALITY 
M1409  DOT  MATRIX 
Ml  509  DOT  MATRIX 
HR  35  L£TTER  QUALITY 
20241  DOT  MATRIX 
TWINWHITER  5 
HR  10  LETTER  QUALITY 
Ml  109  DOT  MATRIX 
CF  100  CUT  SHEET  FEEDER 
CF  300  CUT  SHEET  FEEDER   $211.25 
CF  150  CUT  SHEET  FEEDER   5194.35 


VM3101VA  12*  AMBER 
COMPOSITE  $8710 

CM  36311IO  14"  COLOR  EGA   $516  95 


5374  25 
$35925 
$399  00 
S6S1  B5 
SB41  75 
SB41  75 
$249,00 
S224  25 
$194  35 


« 


O  : 


COMTECH 

CT  100  PA-S  SWITCH  BOX 
CT  100  S  A-B  SWITCH  BOX 
CT  3T2  PARALLEL  CABLE  61 
CT  329  SERIAL  COPY 


PRINT  STANDS 


CURTIS  PS  1 
ALLSOP  PS  i 


$7.77 


$5196 
S5T96 
$1947 
SI  5.60 


$14  95 
$12.97 


SURGE  PROTECTION 

CURTIS 


SYSTEM  STANDS 

CURTIS  SS  3  SYSTEM  STAND  $1947 
THOMSON  t214  SWIVEL  BASE  $1950 

BOARD  PRODUCTS 
VIDEO  7 

VEGA  EGA 


MONOGRAPHIC  MGA 
MONOGRAPHS  PLUS 


SP  1  DIAMOND  PLUS 
SP-2  EMERALD 
SP*3  SAFE  STRIP 
SPF-1  SAPPHIRE 
SPF-2  RUBY 
SFF-2+  RUBY  PLUS 
SP  1  DIAMOND 

MONITORS 

THOMSON 


$40.26 

$45.46 

Si  995 

$5197 

$5847 

S/l  46 

S3746 


TF  150  TRACTOR  FEED 
TF  100  TRACTOR  FEED 
TF  300  TRACTOR  FEED 
KB  50  KEYBOARD  50 
KB  100  KEYBOARD  150 

SF  30  SHEET  FEED 

SRLU 

IFI  232  INTERFACE 

LO  100  FONT  BOARD 

LO  200  FONT  BOARD 

SF  40  SHEET  FEED 

SF  200  SHEET  FEED 
3010  LIFT  OFF  TAPE 
7010  LIFT  OFF  TAPE  HR 

7020  CORRECTABLE 

7021  MULT1  STRIKE 

7022  ONE  TIME  CARSON 
7030  MULTI  STRIKE 
8020  FABRIC 

8030  FABRIC  TWINWRITER 
9010  FABRIC  RIBBON 
9020  2024L 

9030  FABRIC  RIBBON 

9040  RIBBON 


£109  65 
$109.65 
$109  85 
$143  00 
S194  35 
$91  00 
$2922 
S32  47 
S48  72 
564  97 
596  B5 
$259.36 
$6.95 
5695 
$322 
$3.79 
$2.98 
$1231 
$322 
$1882 
$2  76 
$6  44 
$7  95 
S3  95 


RGB 


$389  35 


CM  313H  HI  RES  12* 
CM  36432  14"  RGB 
CM  36382  14"  RGB 
CM  31481  12"  RGB 
COMPOSITE 
CM  36512  14' RGB 

VIDEO  COMPOSITE 


$40&8£ 

5324.35 
$356  85 

$291  85 

$276  85 


STAR  MICRQNICS 

SD  TO  DOT  MATRIX  PRINTER  $364.50 
LV  1210  DOT  MATRIX 

PRINTER  $189  00 

NB  15  DOT  MATRIX 

24PIN  HEAD  $1044  90 

NX  10  DOT  MATRIX  $CALL' 

SD1GWIDECARRIDGE 


$162.47  VM  31 0?tG  12*  GREEN 

SI  94  97  MONOCHROME 

VM3102IA  12"  AMBER 
MONOCHROME 


S12935 
$10965 


DOT  MATRIX 
SP15WIDECARRIDGE 
DOT  MATRIX 


For  orders  calf  Tot!  Free* 

1-800-843-6700 

Ask  tor  extension  "M" 


The  information  Hot  Line 

1-603-525-4201 

For  questions  &  other  items 


COMPUTER  SUPPLIES  OF  PETERBOROUGH 

200- A  Perimeter  RcL  Dept  M,  Manchester,  NH  03103 


FOR  ORDERS  BY  MAIL 


NAME 


PHONE 


SIGNATURE 


MCI     VISA  - 


EXPIRATION  DATE 


eo 


Ce  —  9am  -  6pm  Mon  9am  -  2pm  $ 

In  Missouri  Call  —  816-741-8118 


C^l 


p 


'4 


^LBiFnnM 


rz\. 


Pf 


J     /»j  ^t  /* 


102  N  VY  Business  Park  Lane.  Kansas  City.  MO  64150  816-741-8118 


5UL 

TRADE  INS  ACCEPTED 

MasterCard  —  VISA  —  COD  Welcome 


in 


o 


KENWOOD 


TS940S    DJUeiience" 

*  Programmable  Scanning 

•  High  Slabrhry,  Dual  Digital  VFO'S 
■  40  Channel  Memory 

-  General  Cwerage  Receiver 


KENWOOD 


KENWOOD 


TS440S    "DX  CITING" 

•  100%  Duly  Cycle 

•  100  memo* «es 

•  Direct  Keyboard  Entry 

•  Ofitiona^  Built  in  AT 

On  Sale  No*,  Call  For  Price'' 


TM2S70 


ALL  NEW 


•  First  70  Weil  FMMofcde 

•  First  W<th  Memory  &  Auto  Dia*er 
>  23  Channel  Memory 

•  From  Panel  Proc/ammaW*  CTCS5 


FT-757GX  car  system 


•  All  Mode  Transceiver 
•DualVFOs 

"FuHBreeknnCW 

•  100%  Duty  Cycle 


ira  ICO  M 


rT  7C?flV    HFJVHF/UHF 
r  I  V  Of  Ll  A   BASE  STATION 
■  Add  Optional  6mt2m  S  70cm  Modules 

•  Dual  VFO 's 

•  FuirCW  Break -ir> 

•  LolsMcfp  Fealutes 


FT23/73R 

*  Z'ni;- Aluminum  AUOy  Case 

■  '     Memories 

•  14  -  ,,U-k.44G-4S0MHr 

■  600  MAn  Standard  Opt  Sw 
New  "super  hanae" 


IC-735  ^w 

Can  y  c-u  put  a  price  tag  on 
teliabilily'  Now  I  COM  tH1v 
ONE  YEAR  WARRANTY  on  *s 
Hf  Trdmreivcr*  £  Receivers 
purchased  after  August  1,  1966 


Kantronics 


KAM 


•  ■ 


f 


Kanl  rente*  AH  Mod  a 

*  ON.  RTTY ,  ASCI  I ,  AMTOR1  H  F  &  VH  F  P  ac  ket 

*  RS232/TTL  Un  ive  rsal  Compel  aoil  It  y    

*  Transmit  end  Receive  CW  6-W  wpm,  RTTYf ASCII  *S300 
Baud,  ARQ.  FEC.  SELFEC(  Listen  ARC.  VHF  and 
HF  Pachei 


APT 


MFJ  1270 

•  in  fcnai  port 

•  LaJeai  AX  25  »en*an 

2  0  SClflWilM? 

*  True  Dali  Gam.  ■  Hf 

*  tflK  Rem 


ANTENNA  SALE 


HY  GAIN  ON   SALE 

HUSTLER  25%  off  mobile 

CUSHCfiAFT 

KLM 

BUTTERNUT 

HF6V   111800 

HF2V  1110,00 

AEA 144SR  $42  00 

AVANTI..151  3G    (32.00 

QUATRON 


KEN  PRO  KR400S149XX) 

KR500  $169.00 

.KR5400A  $299.00 
KRGOOS229.00 

COLUMBIA  CABLE 

RG^X.lSrff 

RG8     Super*  ie*.2&Vft. 

9913Type.39/1t. 

Rotor  Cable.  1  a/ft 

H,D,  Rotor  Cab1e.3im 


CALL  FOR  BEST  PRICES 


PK232 

•  Make  any  RS-232  compatible  computer 
or  terminal  a  complete  digital  operating 
position. 

•  Morse,  Baudot.  ASCII,  AMTOR,  Packet 

•  Loaded  with  features. 


KENWOOD 

TR2600  special- 
's VW300  MW  2  Meter  M  T 

•  UCD  Readout 
«  10  Memories 

•  Bend  And  Memory  Scan 


FT-727R 

DUAL  BAND  HT' 


*  SWaltsonBolh 
2mi440MHi 

*  TO  Memories 
»  Baltery  Saver 

*  Remote  Compiler  | 
Control  Caoebility 


ICOM 


IC-/J2AT 

•  T40-163V 

•  ^0  Memor»ft* 

•  1  W.  1  5Wup1iui.:il 

•  32  '.ones  bum  In 


IC-03AT 


ASTRQN 

CORPORATION 


Power  Supply 


■  HS7A 

■  RS12A 
-  RS20A 

•  RS20M 

•  VS20M 

•  RS3&A 


HUSTLER 


HYGAiN 


ICOM 


J.I.L. 


KANTRONICS 


tL 


III 
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( i        n  n 
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^ 


*nl 
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j/m 

^'■"■^ 



6  m 

1 
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1 

llHU 


n    r  -i 

oup  tour  «fv  j  tiw 


PS. 


<«A»| 


I 


■  '■*■  I  m  I       ..i-  I  ■  *  "M 


Litroducing 

all-mode  radios 

for  your  mode 

of  travel 

Yaesu's  2-meter  FT-290R  and  6-meter  FT-690R 
Mark  II  Series  are  the  perfect  all-mode 
traveling  companions. 

On  the  road,  simply  snap  on  the  heat  sink, 
applv  12  volts  of  power,  and  you  Ve  got  a  25  watt 
mobile  station.  (FT-690R:  10 watts). 

On  foot,  attach  the  optional  C-cell  battery  pack 
and  shoulder  strap,  and  take  off  with  2.5  watts 


/" 


S' 


You  get  around  fast  on  SSB,  CW  and  FM-  with  ten 
memories,  dual  VFOs,  LCD  display,  automatic  storage  of 
repeater  shift  into  memory  register,  offset  tuning  during 
.receive  or  transmit  for  satellite  operation,  relative  power 
'  •    'output/ S-meter,  and  optional  GTCSS  unit. 

And. everything  fits  into  a  lightweight-yet-rugged  case, 
~m ea.su ringjust  214  x  6H  x  S[A  inches. 

The  FT-290R  and  FT-690R  Mark  II  are  perfect  for  emer- 
gency: use,  camping  trips,  talking  around  town,  and  DX  work. 
Plus  each  is  priced  to  maximize  your  ham  budget's  mileage. 
So  discover  Yaesu's  2-meter  FT-290R  Mark  II  and  6-meter. 
FT690R  Mark  II  all-mode  transceivers  today.  They're  just  a  quick 
trip  away  at  your  nearest  Yaesu  dealer. 


■«'>6S 


,*   '  Our  30th  Anniversary, 

Ysesu  USA  J7210  Edwards  Road,  Cerrkos,  CA  90701  (213)  404-2700 
Customer  Service:  t:21:>  1 404-4884  Parts:  (213)  4044847 

so  Cincinnati  Service  Center  1)070  Gold  Park  Drive,  Hamilton,  OH  450irtfl3)  *74  W 

Prices  and  specifications  subject  to  change  without  notice. 
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. . .  pacesetter  in  Amateur  radio 


44 


TC^^^riQ  Compact  high  performance 
I  ^^J    T'T'xyO^  with  general  coverage  rece 


DX-citing!" 


HF  transceiver 
siver 


Kenwood's  advanced  digital  know-how 
brings  Amateurs  world-wide  "big-rig" 
performance  in  a  compact  package.  We 
call  it  "Digital  DX-citemenf-that  special 
feeling  you  get  every  time  you  turn  the 
power  on! 

•  Covers  AM  Amateur  hands 
General  coverage  receiver  tunes  from 
100  kHz -30  MHz.  Easily  modified  for 
HF  MARS  operation. 

•  Direct  keyboard  entry  of  frequency 
«  All  modes  built-in 

USB.LSB.CW.AM.FM, 
and  AFSK.  Mode 
selection  is  verified  in 
Morse  Code. 

•  Built-in  automatic 
antenna  tuner 
(optional) 
Covers  80-10  meters 

•  VS-1  voice  synthe- 
sizer (optiona 


POWER 


•  Superior  receiver  dynamic  range 

Kenwood  DynaMjx"  high  sensitfvity  direct 
mixing  system  ensures  true  102  dB  receiver 
dynamic  range.  (500  Hz  bandwidth  on  20  m) 

•  100%  duty  cycle  transmitter 

Super  efficient  cooling  permits  continuous 
key-down  for  periods  exceeding  one  hour. 
RF  input  power  is  rated  at  200  W  PEP  on 
SSB.  200  W  DC  on  CW.  AFSK,  FM,  and  110 
W  DC  AM.  (The  PS-50  power  supply  is 
needed  for  continuous  duty.) 


•  Adjustable  dial  torque 

•  100  memory  channels 

Frequency  and  mode  may  be  stored  in 
10  groups  of  10  channels  each.  Split  fre- 
quencies may  be  stored  in  10  channels 
for  repeater  operation, 

•  TU-8  CTCSS  unit  (optional) 

Subtone  is  memorized  when  TU-8  is  installed, 

•  Superb  interference  reduction 

IF  shift,  tuneable  notch  filter,  noise  blanker, 
all-mode  squelch,  RF  attenuator.  RIT/XFT, 
and  optional  filters  fight  GRM. 

•  MC-43S  UP/DOWN  mic.  Included 

•  Computer  Interface  port 

•  5  IF  fitter  functions 

•  Dual  SSB  IF  filtering 

A  built-in  SSB  filter  is 
standard.  When  an 
optional  SSB  filter 
(YK-88SorYK-88SN)is 
installed,  dual  filtering 
is  provided. 
■  VOXf  full  or  semi 
break-In  CW 

•  AMTOR  compatible 


MIC  "©-CAR 


•  Oh 

B0N 


SQL -^SH  NOTCH 

4  i         6 


VOCE      MB        ATT 

tit 


HF  TRANSCEIVER 


(     t  -     n     n     n 

f      K  L     U    U.  U 


fli    n 
u,  u 


KENWOOOi 


ALC    PWH  SWfl 


SEND    MJT0  ATTUNE 

III 

ffEC      THRU      OFF 


MOOE/KEY 


r  USB  CW  AW 


0 

u  +  v 

SCAH 

CLEAR 
|     Off 

vfo/m 

"™ 

—FUNCTION  — 


A/B 


xrr         SPLIT 


A=B 


RIT/XIT-gh-  IF  SHIFT         AF  -®-  RF 


FAST 


I 


CZICZ3   I    I    1    I 


AUTO 


— mi 


OFF  OFF         SLOW M. 


Optional  accessories: 

•  AT- 4 40  internal  auto,  antenna  tuner  (80  m— 10  mj 

•  AT- 2 50  external  auto,  tuner  (160  m— 10  m) 

•  AT-130  compact  mobile  antenna  tuner  (160  m- 
10  m)  *  IF-232C/IC-10  level  translator  and  modem 
\C  kit »  PS-50  heavy  duty  power  supply  •  PS-430/ 
PS-30  DC  power  supply  •  SP-430  external 
speaker  *  MB-430  mobile  mounting  bracket 

•  YK-88C/88CN  500  Hz/270  Hi  CW  filters  •  YK-88Sf 
BSSN  2.4  kHz/1. 8  kHz  SSB  filters  •  MC-60A/80/85 
desk  microphones*  MC-55  (8P)  mobile  micro- 
phone ■  HS-5/6/7  headphones  •  SP-40/50B 
mobile  speakers  •  MA-5WP-1  HF  5  band  mobile 
helical  antenna  and  bumper  mount  *  TL-922A 

2  kw  PEP  linear  amplifier  *  SM-220  station  monitor 

•  VS-1  voice  synthesizer  •  5WM0OA/2OQA/2O00 
SWR/power  meters  *  TU-8  CTCSS  tone  unit 

•  PG-2S  extra  DC  cable. 


Kenwood  takes  you 
from  HF  to  OSCAR! 


Complete  service  manuats  are  a  variable-  for  alt 
fno-Kenwood  transceivers  and  most  accessories. 
Specifications  ami  prices  are  subject  to  change  wtfftovt 
notice  or  obligation 
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